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ABSTRACT 

The development of sachino or cosputer applications 
for the otrrangeaent, storage, retrieval, and display of literature 
references or classification schedules, vocabularies, and indexes 
used with the Universal Decimal Classification (ODC) Systes as an 
access point ±s reviewed. Activities of the Subcossittee on 
Mechanization of the ODC Central Classification Coiiission of the 
international Federation for Docusentation are described and 
international conferences on "ODC in Hechanized letrieval Systems** 
are sujiarized* Hore than 60 existing operating systeas in 15 
countries are described and samples of their output are provided. A 
bibliography on Bechanization and the ODC is included* 
(Author/DGC) 
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Abstract 



The developwent of nchine or cooputer applications for the 
arrangeMent, storage, retrieval, and display of literature 
references or classification schedules, vocabularies, and 
Indexes used nrlth the UOC (Universal Declisal Classification) 
System as an access point Is reviewed fro» the earliest 
atteapts which used edge-notched, optical coincidence, or 
punched cards with slaple «ec^%n1cal systems, to the more 
recent experimental or operacional batch processing or 
on-line systems for control of citations, abstracts, or sub- 
ject Indexing terminology. The activities of the FIO/CCC-M 
(S.»bcomm1ttee on Mechanization f,f UOC of the Central Classi- 
fication Comlsslon of the International Federation for 
DocLientatlon) over the past decad« are then outlined. Inclu- 
ding the co-sponsoring of two ma jc * International seminars on 
the "UX In Mechanized Retrieval Systems" — one In Copentiagen 
(1968) and one In Frankfurt (1970). Finally more than 60 
experimental or operational systems attempted In a dozen or 
more countries during the past 10 to 12 years are described 
briefly and some of the display products (printouts) are 
Illustrated. An extensive bibliography on mechanization and 
the UDC Is appended for those who want greater detail than Is 
provided In this report. 
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UT«r th« past decade, tb« difficulties that discouraged indi- 
viduals froM using the L^iversal Beciaal Classification (UDC) 
in aeehanised libraz^ or documsntation systeas nave been 
proven to be mainly conceptual rather than actual. 

The aain objection was based on the variable Zeogth of code 
groups, but recent trends toward use of paper or magnetic 
tape, or console rather than card liq>ut to coiqmters have 
largely overcome this apparent obstacle, ubjections arising 
from nonstandard characters and arbitrary filing order for 
auxiliariss have been minimized. KremMn (and also Sctneider 
and Koch) have demonstrated that letters or other codes can 
be substituted for auxiliary symbols in sorting, and that 
satisfactory substitutions can be made in printing, pending 
general availability of all required characters on print 
Chains of coi^uters. The filing order is now being stand- 
ardized by the PID/CCC I International Federation for Docu- 
mentation, Central Classification uoad.ttee} as well as by 
the International Organization for Stuidai^zation (ISO), 

S*i:2"p?n/r?r^^'*$*'fvf^*?** ?5 M»c'-»ni«ition) acts as adviser 
to the FlD/cCo and the classification department of the ?iii 
secretariat on matters pertaining to the impact of automation 
on development and uae, and on Duo work at the secretar- 
iat. During the next decade, the principal additional tasks 

-L!^*'^?'*^T^**'?J'^^^ ^' i^orm persons needSr 

suggestions for solving special problems related to the^ 

S ?ll!TfJ^^ systems about the capabilities and llaiitatlons 
Of the UDC to perform many functions by comuters. and (2) to 
«JfH °' language more if fectlve "or^iiioM 

such as filing «nd retrieving than would be possible^rtth 
thesauri or any other classification *y„w«i. 

iL-!^"!' *^ ^» urgently needed in 

Urge heterogeneous or multilingual than in smLll homog^ous 

?I JS2!Id"^^^?«i:iii The trend in thTj??;^^ 

*^ * number of retrieval 

points in such large mechanized bibliographic s^teJ! even 

networks. Including those that a^ 
wSl^^ !r5^ f ^ST competing classification or dJHrlptor 
systsns, and toward the use of the JJUC as a link in im.i^4 
lingual vocabularies and thesauri. multi- 
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Ite pvrpoM of this report is: 

(1) to doci— nt tbo histonT and actlTltlos of tbm FlD/CCC«4f 
(3ubcoHdtt#o on tfecbaiilsAtloB of tbm Uu;} tron Its Ineoptloo 
In 1963 to tbm pr«Miit; 

(2) to roTiov Lrlefly Tarl^nu pilot projocts and •xporl-> 
Mnt«l and oparatlonal aysttM idilch InmlTO tba \Juo and Ita 
■aMpulatlon bj tabulators or eloctroziic coaputors; 

(3) to doscrlbo ths nrioos typos of application* ^f 
saehlnos to UDC arrang«Bont« filings storags^ rstrlo¥al« 
display, or ci— uilcatlon for tbo benefit of those ^tbo sl^t 
vant to atteapt a sijd,lar application; 

il^) to point out the teclnlcal and ecoQ<mic limitations 
and difficulties as veil as tbs benefits InTolved vlth tise 
of mcblnes to oontrol UDC sobedale maintenance or use; and 

(5) to proTlds an up-to-date bibliography on mechanisa- 
tion and the UiX; and to elicit from readers furthar refer- 
ences or cosMnts* 

The entail of description of each system has largely depended 
on personal knowledge or the aTallablllty of published material 
on the system or systems. As the descriptions were in many 
Instances derived froa manuscripts that vere often prepared 
earl*^ in the history of a system* it has not been possible to 
detexmlne how long the systems continued, or whether or not 
they are stlU Tlable. 

Vo attempt has been made to go into details of design or 
programing, for each new system must be dosigned to suit 
the purpose and the hardware aTuilable at the place and 
time. Vbrks referred to in the bibliography, howoTor, do 
contain, in most instances, more specirlcs# ?or complete 
details of programa, one lust write to the authors of the 
respectlTS systems* 

It would be appreciated If readers would sutmdt coMsnts, 
connections, or additional references (and the actval papers 
if possible) to the PID/CUC-M for use in further revisions 
or repo'' :8 of the comittee. 
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PART I - THH TJIIVKRSAL MCIIUL CLA33IFICATJ0I SYSTEM 

Tb* (telTersal Declju^ Clasaif ication (TTDC) la tba Boat 
vidalj uaad ajatam for claaaifying and Indaxing booka, 
docuaanta, or articlaa in any fiald of knovladga. Tha othar 
vidaly uaad claaaification ayatMa ar« tba Bavaj Dacliial 
Claaalfieation (i^DC) ayataa froai ifhici^ tha UDC vaa darlTad, 
and tha Library of Congraaa Claaaification (LOO) ayatam. 
Both of thaaa lattar ayataau ara uaad priaarily in elaa- 
aifyiiig booka aa diatingulafasd fron docuaanta, vhleh ara, 
of couraa, far mora nuBaroua and a graat daal tera apacifie 
than ara booka. DDC (tba laaat apacifie j la uaad mainly 
In piiblic librariaa, and tba WC (bacauaa it appaara on all 
Library of Congraaa printad carda and la aubdiridad to a 
graatar aagraa of apacificity). If uaad incraaalngly in 
collaga and unlTaraity librariea. 

Tha UDC, aa wall aa tha DDC, attaapta to hava a coaplataly 
hiararchical, or traa-fom, atrrictura and to maintain aoma 
logical ra lationahlp batvaan and vithin main claaaaa. The 
TJiX;« unlika tha othar ayatama, can ba uaad in a facatad or 
aoardlnata mada ao that in addition to tha baaic 200,000 
aubdlTiaiona (in tha full aditiona), an inflnita numbar of 
ccncapta may ba idantif iad by ualng colou ralationablpa or 
ona o^ mora of tha dozan auxiliary ralatora. Thaaa ralatora 
or atandard auziliariaa ara uaad to daaignata facata of tlma 
(by maana of quotation marka), placa (tiaing parantbaaaa with 
tha atandard 2 to 9 aubdiviaiona]^ lorm of publication (paraa- 
thaaaa with tba 0 aubdiviaicna), languaga (aqual aign), raca 
(parantbaaaa with aqual aign), point-of-Tiaw (.00 aubdivi- 
aiona), aa wall aa tha Boolaan oparatora for addition ( t ) 
and inc?uaion (alaah), ?lua many othar ganaral and apacial 
auxiliariaa ( .0, t , etc. ) . 

Tha UDC bagan davalopi ^ in 1895 aa a Pranch tranalation 
of tha DDC, authoriiad by Malvil Daway. It baa gradually 
baan a^andad by Intamational atudy comittaaa, and altarad 
to pro^da mora apaca for axpanaion la nawly and rapldxT 
dajaloping fialda, ao that today it raaamblaa tha DD^ Sit 
miS^r*?*!? tha f Irat two or thraa digita; in a growiig 
numbar of claaaaa it no longar followa ^ba DDC avan at tha^ 
third or aacond larala of aubdiviaion. Kvan at tba flrat 
Jhri^'"^ claaaaa, claaa k haa racantiy baan Tacatad by 
tha UDC. Moraovar, all of tha tbouaanda of tima, placa, 
point-of-viaw, and othar aubdiriaiona davalopad in tha UDC 
ara not ircludad aa indapandant antitiaa, in i^ix; and LCC 

SaJ?n! JJf !^ 2?^^ ^^^^ ^ abridgad Sr? iT^id 

whara naadad tod according to tha dlctataa of aach diacip- 
lina or branch of knowladga. aiacip- 
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Tba UDC Is also unique in its macbanismB for extending and 
revising schedules as need arises* These consist of a small 
staff at the FID Secretariat in The Hague, a Central Classifi- 
cation Coianittee (Flu/COO) consisting of a score of editors 
of language or national editions of the JJVG or co-opted tech- 
nical experts, and 25 to 30 International TTDO ^itudy Conaiit- 
tees consisting of specialists in as nany separate subject 
fldlds. Soma of these work in collaboration with other 
international organizations such as the VMU (World Meteoro- 
logical Organization), PAu (Pood and Agricultural Organi- 
zation), UHISI3T (an organization for developing a world science 
information 8ys*:em), or IBCC (International Building Classifi- 
cation Committee). 

The Utc is also unique in having full, medium, abridged, and 
special editions as well as kuides to the use of the UDC 
in about 20 languages: Czech, Dutch, English, Finnish, 
French, German, Hebrew, Hungarian, Italian, Jar»anese, Korean, 
Macedonian, Polish, t'ortuguese, Komanian, Russ-Lsn, Serbo- 
Croat, Slovene, Spanish, and Swedish (with variants in Danish 
end Norwegian;. Pull editions, ^n cor!5)lete, contain 150,000 
or more divisions, medium edit.ic 35#000-55,000 divisions, 
and abridged editions 12,000-18,000 dlvisiona. Special edi- 
tions are found in about 35 separate fields ranging frcji 
agriculture to wood prodiicts; several appear in three or 
four languages, or even, as in the ease of btiildimr and arehl- 
tecTJure, in 13 lanfuages. ^^^^ 

Prom all of this it is obvious that the UDC presents a number 
or special challenges to mechanization (e.g., many alphabets, 
diacritical marks and special symbols, or varying length of 
UW groups). On the other hand, as a conqplicated system in 
which each character has special mear-ing, it is itself a 
programing language that can be universally applied. Pur- 
Tjnermore, it is so dynamic and voluminous that it needs 
machine processing for efficient storage, retrieval, updating, 
dissemination, and application in the many languages, countries, 
^f«l??^"?4"^''^ ^£ schemes, lie 5dc 1? a s?^d ' 

classification system in a number of cour.tries and le used 

Lr"^!?^! others; a rough estimate is that it is used in 
from 100,000 to 300,000 libraries and institutions in the 
world. 

Finally, the TOC Js being constantly revised end extended to 
meet the dynamic changes in special ard general fields of 
Imowledge. The revisions made by the international studv 
groups for the separate disciplines are puSisheS^L «??Lte^ " 
and after acceptance by FID member countries and by the fJd/CCC 
are issued semi-annually in UDC Extensions and CorJections 
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Such an Involved ajstm is obvlonely one that could benefit 
from aanipTilation and listing by mechanical or electronic 
methods. Yet many limitations, both technical ana economic, 
have inhibited such applications of automated methods* This 
report attempts to describe and illustrate a number of 
experimental anJ operational applications that have come 
to our attention in the past decade so th*it no one need 
repeat the same painful steps tr make the same mistakes. 



History of Mechanized Systems using UuC 

As early as 19I4.8 it had become evident to a number of users 
of the UiX3 that a great advantage would be gained through 
use of mechanical sorting device «i such as edge-notched 
(needle-sort J or pxanched cards \optical coincidence) for 
retrieving document sxirrogates or locators. Furthermore, 
it wai evident that mechanical or electrical, tabulators 
could arrange and list liters toa-e or document references 
according to the UDC as easily as they could arrange and 
list names or places or any other systematic information. 

i'he main advantages visualized at that time, however, were: 
(1) the enhanced ability to quickly update or cximulate a 
growing file in any desired order; and (2) the eqxially at- 
tractive ability to keep a static or dynamic file in random 
order (i.e., just put back old cards or add new cards without 
worrying about arrangement), yet to alloi* selection or 
retrieval on a^iy given access point or combination of access 
points • 

By I960, the general i'^ression among documentalists, as 
expressed at the 26th FID Congress that year, was that the 
UDC was inherently too con^licated for machine processing. 
Among the meny objections raised at that time were: 

(1) the variable length and number of code groups as- 
signed to a document prevent the use of the UDC in fixed 
fields on punched cards; 

(2) the several non- conventional auxiliary symbols not 
found on most key-punch machines or con^jutcr chains consti- 
tute a formidable obstacle for keypunching, programmim?. 
and searching; 

(3) the non-standard filing order used in UDO files and 
listings poses another insuperable obitacle for programming 
and listing; ^ 

(k) computers are intended for use with natural laneuaKe 
and not with codes, or they are too "high-powered" ror such 
simple applications, i-his objection is still being voiced. 
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Hiatory of Flu Subcodttee on Machanlzation of UPC 
a) Background 

At the 28th FID Conference In Scberenlngen (The Hague) 
in S^ptenber 1962, Prof. i>r. Srlo Pietsch, chalraan of the 
PID/MSK (Heeluaiised Stor^e and Retrieval) CoBBlttee aaked 
Malcolm Higby to fora a subcoaaittee to study and report or. 
developnants and posaibllitlea for uae of coaputere vith 
the ViX:. 

on the next day, the FID/CCC (Central Classification Coads- 
sion) approved the eowittee as a Joint Subcoaadttee of 
FlD/CCG and nD/MSR. 'rhls Joint subeoad^ttee vas later 
authorized by the FID Kzecutive Comittee and becow offic* 
ial as reported in the 1961^ FI1> Yearbook, vith Rigby of the 
USA as ehalTBan and A. L. C. Vicentini of Brazil aa aecre- 
tary. Fifteen countries were represented on the cosad-ttee 
by 18 individual srabers. 



The first official neetlng vas at xhe 29th FID CorXerence 
in Stockholm* The chronology of aeetings of the subconaittee 
on nechaniaation, including sealnars held imder its sponsor- 
ship, is aa follovs: 



Stockholm 29th PID Conference (Organisation) 

The HagiM 30th FlD Conference (Open aeeting) 

Washington 3Iat PID Conference (open aeetlngj 

The Hague 32nd PID Conference (Open aeeting) 

Tolcjo 33x*d PID Conference (joint discussion 

with PID/OM) 

Copenhagen 1st Seminar on UDC & Mechanization 

The Hague 3i;th PID Conference (Flaxming meeting) 

The Hague CCC meeting (Conoittee reorg&ni nation) 

Prsnkfurt 2nd Sesainar on VLC & Mechanization 

Prankfiirt Closed meeting of COC-M 

^nos Aires 35th PId Conference (upen discussion) 

Here eg NoTi, International Porum on Uix; and 

YugosIaTia Indexing Langtiages 



Oct. 2-6, 1963 
Sept. 2kf I9tk 
Oct. 7» 1965 
Sept. 20, 1966 
Sept. 15» 1967 

Sept. l-5» 1968 
Dec. 10, 1966 
Sept. 8, 1*^69 
June 1-5* 1970 
June IkSf 1970 
Sept. 16, 1970 
J\ine 28- July 1, 
1971 



The coiMittee has coatlnued with essentially the same structure 
and membership until January Ip 1970, when Robert Freeman, 
chaiman of the U.S. National Coooittee lor TJDC, becane chair- 
nan of PID/CCC^M* In September 19739 ^igby was appointed by 
FID/CUC as Rapporteur for PID/CCC-M. In April 1974 J. -P. 
Sydler of £TH, Zurich, was appointed chfirman of a newly 
revitalized committee, with the secretariat at the BTHZ 
Library, Laonhardstrasse 33* uH-6006, Zurich, Switzerland. 
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b) Piirpo89 

The purpoflt of the PID/COC-M subcoMittee been: 

(1) tQ proTide a fortm for the exchange of ideas and 
Infomtion concerning use of Buiehinea or coBq>uter8 of all 
kinda in connection with UDC dOTelopsent, control, publica- 
tion, or application; 

(2) to adTiae the CCG and the FlD fecretariat about 
developnenta in this area, and how such de^elopaents might 
affect or be affected bj UDC extensions, coxn^ections, publi- 
cations, or other changes; 

(3) to vork with other PID studj- c(»Bittees such as 
PID/CR (Classification Research), PID/OM (uperational Kachine 
Hethods), PID/TM (Theory and Methods of Sjsteas), PID/DC 
(DeTeloplng Countries), and PID/3RC (Subject Pield Reference 
Code Working Qroi:^) in setting 19 and carrjlzig on sealnars or 
open foruBs to denonstrate new techniques, and to a£Tance 
the state-of-art through research and dSTelopsent projects, 
discussions, papers, and published proceedings which will 
dissemlna^ new ideas tlirougbout the world-vide coMunitj* 

c) Acco^plishaents 

The original Joint FID/CCC and PID/MSR C(»d.ttee on 
Mechanization of UDC, ana its 1969 successor, the fID/00O«M, 
hare held annual aeetlngs since the 29th PID Congress in 
Stoekbels in 1963* At aost aeetings an open session of at 
least half a daj was held to permit feedback froM ^hose ^ttoo 
were Interested in the subject but not aembers of the coMlttee* 
Closed sessions hare also been held in connecti with PID/CCO 
Meetings. Brief reports on actiritles in rarious countries 
ha/e ¥eeA issued pariodicallj. 

The aost significant accoBq>lishMnts of the cosBilttee, howsTor, 
have bean the sponsorship, in collaboration with FID/GR and 
PID/OM, of the Copenhagen Seminar (1968) and the Prankfurt 
3eminar (1970) on Machine Retrieral with UDC , and the Joint 
editing (with PID/CPJ of the publication o^ the Proceedings of 
the Copenhagen Seminar (Dub* 1969) and thb Prankfurt Seminar 
(pub. 1971) in the PID/CK series. 

?inallj, the FID/CGC«S proposed and participated in an open 
forxa at the 35th PID Congress at Buenos Aires in September 1970, 
and helped in a "Seminar on UiX; in Relation to Other Indexing 
Languages" at Hercog Novi, Yugoslavia, June 28-Jia7 1, 1971. 
Proceedings of all of these syrBposiA have been published in 
ont^ or more languages. 
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Appllcatlons of Machines to TTDO Control and Uae 

Once It had bean demonstrated that the problems of UDC mani- 
pulation by tabiilators or coxsputars were no more formidable 
than the problems involved in any other area of machine ap- 
plication if variable length fields are predicated, the next 
questions to be solved were (1) what specific VfO applications 
might lend themselves to machine procossinr ^mics is 

not a factor 9 and (2) what are the technoJ 1 d economic 
factors that would make such machine appli. . .ns more or 
less practicable under varying c ire urns tiuices of data base size 
or complexity, language con^lexity, or sophistication of 
indexing or searching. 

Already by 19614. seven different applications had been envisioned 
and experlmertaliy demonstrated as feasible even if not econo- 
mically Justifiable (Rigby 196l4.b). These applications ranged 
from thesauri or vocabulary control, using the UDC as a link, 
and control and display of UDC schedules in one or more lang- 
uages, to 2.isting of titles of articles or abstracts, prepara- 
tion of bibliographies and indexes, and finally to selective 
dissemination systems. Since 1961^., several other applications, 
such as to on-line interactive computer systems, or subject- 
switching of Citations or data jimong segments of a national 
or international network, have been suggested and demonstrated 
to some degree. Further applications will undoubtedly evolve 
in the coming decade. 

In this section the various applications will be discussed 
according to the type or sub-type as follows: 

(1) UDC schedule maintenance and display 

(2) Index preparation 

(3) Voaabulary, language, or thesaurus control 

ik) File maintenance, control, and display for biblio- 
graphic Citations or abstracts 

(5) Selective Dissemination of Information (SDI) systems 

(6) On-line interactive retrieval systems 

(7) Libraries and library systems 

(8) network switching—national or international 
19) Data or inventory control systems 



UDC Schedule Maintenance and Display 

Preparation of UDC schedules for any purpose--whother it be 
for actual use internationally, nationally, or institution- 
ally, for discussion by study committees and ultimately for 
presentation to the FID/CCC and Secretariat for issuance as 
a P-^?ote and in Extensions and Corrections — is an arduous 
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task, involving numsrous drafts and many revisions. To be 
accurate, presentable, and systematic, every character must 
be in exactly the right place in every draft. 

This is obviously an operation most logically performed by 
automatic data processing (ipp) equipment, for the difficult 
part— i.e., getting the right character in the right place 
every tiaae— need only be done once with corrections, addi- 
tions, or changes keyboarded for each subsequent draft. 
Punched-cards are still one of the best forms of input, for 
corrections may easily be made by hand at any stage. Howeve.», 
paper or magnetic tape systems (Porster, MT/ST, and others) are 
now capable of giving good results for those having access 
to consoles tied in with various editing programs for cor- 
rection and display in any desired format. 

The first atten?)ts at schedule maintenance and display were 
reported in 1963 by Dan l-^ink for the ABC Code (Pink, 196k>, 
and by Malcolm Rigby for the meteorology (UDC class 551.5) 
schedules in iinglish, Prench, and German for class 55 in tip 
2 zl f^g^*S«3- Both demonstrations used IBM HiOl equipmant— 
at that time the most advanced available for printout; with 
suppression of repetitive data elements, and for proper 
fKigb"^966r'*^^^^^^ "^^^ bold-face for selected headings 

Later, in 1967f Robert Freeman put almost all the English 
schedules for class 5 in a file that could be displayed either 
in total or in any selected part on a console or, if desired, 
m printed form and with almost any type-font (Preeman and 
Atherton, 1968d). by 1970, the Plu Secretariat was key 
punching new extensions and corrections or P-Notes (on DURA 
Hacji X for input and output) as a routine operation. But the 
original machine operation envisioned in 1962 by Dake Bull 
as three-language (Knglish, Prench, and German) control a-4 

J(i JfS^nf.? r??^''''^^^ at least one language at a time, 
all PiD/UiJO files, has not, for economic, personnel, and 
technical reasons, been achieved. The technical problem is 
tied in with the fact that none of the official schedules is 
complete in all three lang^aages. 



Index Preparation 

a) Index preparation to UDC editions 

4->,o4. Freeman and Atherton (1968d) and others have shown 

SSldui^r'?'' """^^^ ^l^^^^ index to uS 

schedules can be prepared automatically by usinir the Kev- 
word in context (mc). Keyword out of CoJtext(KWOC), Jr 
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KWIG/KVOC program modified by tagging keywords to be listed. 
Rigby (1961) and Karl Pill (1967 and 1969a) demonstrated that 
this method would give an almost perfect index to a UlXJ 
schedule or even a whole edition (suoh as the Garaan Standard 
Edition) if modified to allow for (1) hierarchical omission 
of higher level turms in context of schedules such as annual 
variations (in temperature) or (in meteorology), and (2) for 
grammatical changes that occur when a term is taken out of 
context, as in Germar when the oass endings change if an 
article or other modifier is added or omitted, both Fill 
and Higby found that these modifications do not present a 
real problem if the keypuncher or input copy editor is famil- 
iar with the language and the subject involved. Most such 
changes are systematic so that tagging or editing is almost 
automatic. 

b) Indexes to abstracting, or indexing periodicals or 
book catalogs 

The UNIi^EK system was designed to list titles of 
Journal articles or other bibliographic references such as 
in Meteorological and Geoastrophysical Titles or hOM 
Accessions . Kussell and Freeman ( 1967 } modified it to pre- 
pare an index to a year*s issues of Geo-Science Abstracts, 
all classified by Uix;. Vicentini and Qliveira (1970} made 
further application to a Bibliography of Botany for Brazil « 
A similar system was used by Herner and Company (U.S. Depart- 
ment of Commerc^^, ESSA — 1969) in preparing one of the indexes 
of the c '^mbined library holdings in oceanography of the three 
major ESSA (now NOAA) libraries. Paldi (1970) modified the 
UNIDEK system, making it more flexible as to general arrange- 
ment of major sub-fields. In all of these systems it was 
necessary to have an introductory index, both alphabeti- 
cal (with UiX numbers) and systematic (ITIX; arrangement; as 
a guide for the user who may not know the UDC by heart. The 
systematic list may be exhaustive or abridged. The alphabetic 
list may be more specific than the systematic. Both are 
easily generated on cards or magnetic tape from the master 
file that is used to provide headings throughout the body of 
the systematic listing of bibliographic information. If it 
is desired that only the important headings (i.e., not down 
to the last decimal place) be used in the "Contents" listing, 
then the headings that are desired need merely he tagged (as 
with an asterisk) to insure proper selection for listing. 



Vocabulary, language, or thesaurus Control 

In past decades, punched cards, sorters, and tabulators pro- 
vided efficient means for mainiaining many kinds of alpha- 
betical and numerical files such as mailing lists, telephone 
directories, author indexes, payrolls, inventories, gazetteers, 
or other place indexes. The fact that the names of people. 
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t>xace5, or things had variable lengths so they could not be 
''-onfined to a fixed number of columns on one card or even 
to nne card proved to be Irrelevant irtien d^isigning the system 
for punched card input and control, and ev»n less relevant 
with growing use of paper or magnetic tape for input. 

The oiain oonsideration governing use of or non-use of ADP 
equipment was ahovn to be the ease of control and updating, 
the sise end complexity of the file, and the availability, 
sophistication, and cost of the eqtilpin^nt needed to make 
the use of machines economical- -not the nimiber of columns 
or key-strokes for either the alphabetic or the numerical 
data involved. 

a) Vocabulary control 

Starting with the above premises, the American Met- 
eorological Society, Meteorological and C^oastrophysical 
Abstracts Droject, and the HTKS of the TOLAIA simultaneously 
(in 1960-1) began using punched cards to create a file of 
subject-headings with equivalent UDC numbers, and a syste- 
Toatlc file of UDC nuxnbers with the subject-headings that 
fall under the respective classes and sub-classes. 

The listing of 20^000 headings accunoxlated over more than 
ten years proved much more amenable to reversing (by UDC 
number), correcting, and updating for subsequent years (with 
printouts on either a tabulator or on a faster IBM llfOl 
computer) than the earlier two and one -half , fiv*», and ten 
year cumulations compiled by hand and laboriously typed and 
corrected. 

The U.S. ICAS Vocabulary (1966) was a later effort that proved 
the efficacy of con^juters for handling a similar but control- 
led and shorter listing of subject-headings chosen by a com- 
mittee of a dozen government U.S. agency representatives 
interested in the environmental sciences. This listing was 
Eiade with upper and lower case characters. 

b) Language control 

Several languages can easily be handled with the UDu 
numbers as tagging devices. The only problem is the need 
for a variety of special characters to achieve high quality 
printout for German, Polish, Czech, Yugoslav, Hungarian^ 
French, SpanlsV), Portuguese, Scandinavian languages, etc., 
and even more important, to have the cyrillic characters on 
a print chain if Russian is to be handled. Basier scanning 
can be obi^ained by ^Jidenting sach subsequent language term 
two, three^ cr five spaces rather than listing in tabular 
form as is customary. 
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c) Thesaxirus control 

A plonker att6nQ)t ma made during the preparation of 
the TEST (engineering) thesaiirus to relate subjects through 
a double reversal (i.e., language term — UDC — language 
term) relating each term in the first reversal to its ''rela«*, 
tives" in A/Z order. The rtsult proved bulky and in some 
cases nonsensical because the programmer did not thoroughly 
understand the nature of the ITO with re^oect to colon or 
other axuciliary "faceting." In most inscances, however, 
a fairly useful A/Z thesaiurus with related, broaden and 
narrower terms was obtained. The experimental co]q>uter run 
was used in revising T8ST but never reproduced for distri- 
bution, i^ther tests of the efficacy of TBST/UDC thesaurus 
possibilities have been made by ohman ^d Welliscb. 



Titles or Abstract Control 

If titles of articles could be automatically indexed by the 
KWIC (or E¥UC) system using the ItM program designed by 
H. P. Luhn, or later modifications thereof, then it seemad 
logical that a meaningful supplement could be obtained to 
a KWIC or KHOC index by adding to the title the HUQ nTimbers 
or groups assigned to a document and letting the computer 
list the relevant reference numbers after each successive 
UDC number from 0.00 .... to 0.999 .... Since all nxaneri- 
cal data in a KWIC/KWOC program printout came together in 
one block after all k/'^ terms, then it follows that a separ*' 
ate U:x; index could be obtained with no further modifications 
of the KWIC or KWOC program, merely by tearing off the pages 
produced In numerical order after the last Z term or non-UiX; 
ntaerical terms (such as dates or other qtiantltbtlve numeri* 
cal groups not having the UDC auxilia3?y designators). 

The UDC auxiliaries themselves, however, if used in such 
listings, must be arranged in an acceptable VDC order, and 
in addition to the variable order in differing practical use, 
the UDC order is not the standard IBM or other computer 
listing order. Robert Freeman solved this problem in an 
ingeneous and acceptable manner by substituting for each dif- 
ferent auxiliairy notation (soch as parentheses, qpiotation 
marks, colons, and hyphens) a capital letter A, B, C, D, 
according to the order of Hating desired for the particular 
system. The letters are very simple designators of order 
since letters, especially by themselves, are not authorized 
in numerical UDC strings. 
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Aaother solution (attempted by several European programmers) 
WAS to \ise numbers with special tags to Indicate aiuciliary 
ordering devices, or other programming instructions, not of 
concern to UDC users but in the ken of all progranmers who 
have such problems every day* 

Still another improvement on the original KUIO/EHOC idea of 
listing reference numbers was to list the complete title 
itself as well as the reference number, in order to provide 
easier reference and avoid tiae-consuming "lookup." This 
listing by title under UDC numibers also proved extremely 
valuable in detecting errors either in assigning Ulx; numbers 
or in keypunching or coiqputer operations— In fact it obviated 
all proofing since s«rious errors would stand out in the Uix; 
context* 

A final Improvement Involved programming for better scanning — 
omitting repetitive number groxqps, inserting cards for m&'^r 
and even minor headings , bo Id- facing by double or even triple ovi 
typing of the same line for major headings, and by line-spacing 
before each designated significant heading. These siiq)le 
devices proved such a marked aid to browiing, scanning, proof 
reading, and mere presentability, irhen cooQ>ared with earlier 
attempts (and even some more recent ones), that this IWIDEK 
concept of an Index arranged by UDC was used In several sub- 
sequent systems; it was also used in further modifications 
to provide readable annual Indexes to abstract Journals and 
to listings of abstracts, or in bibliographic or in book- 
catalogs. 

Kuth Paldl (1970), in Israel, modified the >.rogram further 
to allow double coding of UDC headings so an abstracting 
Journal or a bibliography can be arranged ty any desired 
major order or system even when the VDC coding is kept 
intact for arrangement within each major group. 



Selective Dissemin ation of Information (SDI) Systems 

By 1963 # 8DZ systems were becoming increasingly popular 
in most technologically advanced countries, although many 
problems arose in attempting to devise piirely automatic 
selection of material to be disseminated from users t profiles 
in such systems, because alphabetic lists of terms or subk 
Ject headings proved to be inefficient for the user to 
describe his fields of interest for SDI, those f&mlliar with 
the major classification systems or other means (such as 
thesauri; of broadening or narrowing the scope of descriptive 
terrminology to provide the proper balance between inclusive- 
ness and exclusiveness, or relevance and recall, naturally 
looked to one or other of these pproaches to solve all of 
their problems • 
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Por small or niAditun-sized systems (2,000-20,000 documents 
and 500-5fOOO terms) in mono-lingual countries (Rlgby 
1972 a,b), the thesaurus approach seemed the most efficient* 
'J!he thesaurus, hovever, must be coii9)iled at great effort 
and expense before the SDI system can be operational; even 
then it must be constantly expanded, since a thesaurus is 
a static and inhospitable tool, no one can visualize all 
of the fields of interest that will occur in any dynamic 
system, and every change affects the whole net (or spider- 
web) of the thesaurus* On the positive side, the thesaurus 
is more direct and its use more sisqple than a classed system* 

Here, however, we are more concerned with that other large 
group of users who have either multilingual problems, 
problems of scale, or systems that are so dynamic that the 
thesaurus approach soon breaks down for inability to update 
or expand fields of interest fast enough* In these cases 
the use of a classification system already in existence 
in several languages, hospitable to all fields of knowledge, 
specific enough to identify narrow fields of interest but 
general enoiigh to bracket broader fields of interest than 
some might desire, and machlneable, provides the best solu- 
tion* Such systems must have 1/Z indexes in the working 
langtiages available for the user, and may be used in con- 
Junction with a vocabulary--i.e*, the user might select cer- 
tain categories and natural language terms or subject headings, 
(Sh*s), or certain categories excluding natural language* 
Finally the inclusion or exclusion of references specified 
by SH's may be done by hand in the usual process of editing 
the references that have been automatically selected so as 
to get more relevance (and fewer cos^lalnts)* 

A SDI system along the above lines was designed operationally 
for the Deutsches hjdrographisches Institut (DHI) in Hamburg 
by Fritz Model, for the National OceanAgraphic Data Center 
ihOiX)) in Washington, D.C* (Kreeman, 1961|a), and for the 
Atomics Weapons Research Agency of the UK (AWKE) (Corbett, 
1968;* Kercier (19?2) in Canada also deaigEed a aopblatieated 
computerized SDI i^ystem and vicentini (197^) in Brazil 
developed one for the field of law* 

The UHl System became operational; it used abridged UDC num- 
bers for the basic selection and even further abridged UDU 
numbers for related fields, giving two-dimensional coordi- 
nation and making use of sorting machines and tabulators for 
manipulation * 

The NODC system provided for use of unabridged \JOIJ nisnbers 
and auxiliaries of place, etc., but the system was never 
made operational* It was designed for axxj computer in use 
in the late 1960*s* 
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l*he main thing that these experimental or operational systena 
demonstrated was the feasibility of naing UDG for SDl systems. 
Products showed a high degree of releTanee with a Tnlniimmi of 
hvmsn intervention (editing). Finally the experiments sug- 
gested the further extension of the concept into the Just- 
emerging (in 1967) field of On -Line Interactive Retrieval 
Systems • 



On-Line Interactive Retrieval Systems 

A further application of cozi9>utar8 to retrieval of biblio- 
graphic references using UDC as the means of selecting mater- 
ial on speeific or general subjects (or places not envisioned 
in 1963, has been demonstrated as a by-product of the AlP A^DG 
project (1967/8)— namely the use in on-line interactive re- 
trieval systems (i^t^eeioan and Atherton, 1968 b,c). 

Numerous systems have been devised where ccaitrolled voca- 
bularies are the means of entry. The look-iq> tables as well 
as the bibliographic references are on-line and can be 
queried by the user at the console. 

If words can be put Into such a system, so can gpo^xpa of num- 
bers and even their definitions. By requesting material on 
a given UlX* number or series of groups of numbers, one can 
call forth identification nxmbers or even the entire cita- 
tion for any dociment in the system to which such nuinbers 
have been assigned. The eiqperlMnts proved statistically 
that in the fields covered (nuclear science and oceanography), 
retrieval by Uuc was as effective with respect to relevance 
and recall as was retrieval with the use of the Nuclear 
Science Thesaurus* Sometimes one approach gave slightly 
better results and sometimes the other. A combination of the 
two (UiX; and natural language) gave even better retrieval. 
Actually, the user is guided by the system to sbarpan his 
retrieval through helpful suggestions btxilt into the files 
and controls. 

ftadliarity with the Uix; and depth or specificity of indexing 
are two major criteria in effectiveness of the system. As 
in any co iputerized system, cost 5s a major consideration 
toward operational feasibility. 



Libraries and Library Systems 

rrobably the most widespread use of uix; with aD? equipment 
will be — if it is not already — the use for subject retrieval 
or control in large, complex, automated, library or Abstracting 
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and Indexing systems. Bzan^las of such systems with UDC aa 
one, if not the only, zoeans of subject; identification is 
the i<rench GIBUS system still under development, the ;swiss 
Technical University Library (BTH, Zurich), and many 
national bibliographies now becoming automated along MARC 
or BWB (British National bibliography) lines. 

ilie Library of Congress KARC system is, of coiurse^ hospitable 
to JJIX coding Just as it is to DDO, IXJO, or subject headings 
of any desired system. The code for UDu is In the MAhU 
manual. How many countries or libl»arie» will use KARC with 
UDC entries will ultimately be determined by the number 
using Uix; — a matter of hundreds, for It has been proven 
repeatedly that no system need drop UXX; because of problems 
involved in mechanization. A Scandinavian study has con- 
cluded, in fact, ^hat the JJuO Is the best system adapted to 
library or document mechfuiizatlon and the ASLlb-Cranf ield 
study, made for UIIISIST, concluded that it is the "least 
objectionable" of the retrieval systems studied (Molgaard- 
Hansen, 1968). 



fretwork Switching— National or International 

The Scandinavian and the ASLIB^ranf ield studies concluded 
that no existing system Is any better suited to retrieval 
or switching on world-wide hetworks for document or library 
purposes than is the UDC. This did not, however, guarantee 
adoption of the UiX7 for these piorposes. Atteoqpta to modify 
the UDu for general categories led to attempts to develop 
an SRC code independent of UDC. Neither approach has yet 
borne fruit but the result of future developments %rill not 
alter the conclusion that the JJuC can be adapted to world- 
wide switching, either by discipline or for the universe of 
science and technology— where UDC is best developed. 

As a start, the computerized Guide to World A&L Services 
being actively built up by the PID and US-nfaia has the JDC, 
as well as subject indexing terms, in English as alternative 
forms of entry or indexing for the automated data base as 
well as for the proposed Guide to be published in 1975. This 
effort is endorsed by UNISI3T and partially financed by 



Data or Invemtory Control Systems 

While bibliographic control naturally poses a cliallenge for 
the use of computers, data control can be developed more 
logically because of the much greater mass of data (raw 
data files) and the fact that most massive data files are 
already in machineable form. 
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One of the most difficult problems in data control is the 
identification of data by subject, form, place, etc* Large 
data bases must be categorized if control by subject matter 
is to be effectlTe. 

If a world-wide system for categorizing subject matter in 
data files is to be effective it must be slii9>le9 universal 
in notation, and hospitable to any or all subjects at any 
level of generality or specificity. Thus the UDC suggested 
itself to the World Meteorological Orgcuiization as a means 
of subject-coding material in a world-wide inventory being 
developed in the past five years. At the suggestion of 
advisors from the U.K. and USSK the LiX; or Local Decimal 
Classification system was devised, based on the UDC but 
slightly abridged to shorten the subject code groups. 

One of the feattires of the LDC system is that the same coding 
can identify subject material in documents or libraries as 
wall as in data files— whether such data ara in cos^uterized 
form, in card-files, or in raw manuscript data files— for 
the user does not always care what form the data are in but 
merely what data are available in anj form on a given sub- 
Ject or geographic area. Of coiirse the "form" is also 
coded, either by Uix; or other code, so the user can easily 
oetermine the form (or other parameters). 

Z 9 problem of data control using UDC is that most other 
identifying information can be in fixed fields: if one tries 
to confine subject coding to fixed fields one loses the capa- 
Diiity or the codes becoming more specific as new subject 
areas expand or the volume of material increases. Counter- 
balancing this difficulty is the fact that while the data 
;Jf?i^"^?^ ^ inputted and stored on millions of cards or 
their equivalent in tape, a few thousand carda devoted to 

^lltlV'Li'' V^^^ "^^^^^ benefit of obtaining 

^^^"•''H''^''*'''^ ^ =»assas of .'ata. Purtherl 

^llk ^^h!''™*'} engaged in data control a>-e ua«d to coirn)!?! 

K specifications and programs required 
^^Sof h^dling so the Job of inventory control by this 
S!iInl??''^V^^^* as staggering as it would be for library 
personnel unfamiliar with massive data control routines? ^ 
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PART II > DESCRIPTION OP INDIVIDUAL PROJBCTS AND SYSTEMS 
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BELGHTM— 1 

AtttOMtlc coapllatlon of cataloguee and on"lln» retrleTal in th> 
Qua t ale t library 

G. da Saadalaar 

Tha library of tha Minlatty of Econoaic Affalra of Belglua (Quetelet 
library) poaaaaaaa approxlaataly 600,000 voluaea and 6,300 periodlcala 
on econoalca, sociology, law, atatlatlca and applied aciencea; it 
ia open to civil aerranta, atudenta, profeaaora, etc* 

The integrated autoaation started at the and of 1972 and waa 
practically coapletad by tha and of 1974* The lending aerrica ia on 
a real-tiae baaia* The voaputer providea for subscription renewala 
and checka the arrival on time of all iasuea* It printa the order 
foras of the Acquisition DepartK*ni and aticka cloaaly to the 
adainiatrativa procesaing* It alao providea for the tranafer of 
the entriea for procaased acquiaitiona froa the acquiaition file 
to the bibliographic file« 

Theae rai^l^zationa ars aade technically poaaible thanks to a coaputer 
centre, eat up in 1972, in the Belgian Hiniatxy of Econoaic Affairs. 
At the beginning of 1975 thia centre poaaeaaed an IBM 570-158 for 
tiae-eharing. 

Autoaation of the UDC started in Auguet 1975 and bacaae operational 
in early 1974. By the end of the year acre than 60,000 entriea for 
booka and articlea (all acquiaitiona froa 1969 onwarda) were in the 
coaputer, thua aaking poaaible the followingt 

1) Acquiaition lists - binonthly, UDC-claaaif led, coaputer 
printout e suitable for photocopying or photo-off aatting 

2) Cuoulative cataloguea on aicrofichea - author, KWIT (keyword 
in title), and UBC - according to the COM ayataa - replacing the 
traditional card catalogues. The UDC catalogue ia aubdivided firat 
geographically, and only aecondly by aubject* Literature retrieval 
ia done with the aid of apecial microfiche readera and an automatic 
aelector system. 

5) On-line retrieval (SBI and retroapective aaarches) utilizea 
the IBM ayatem STAIRS, permitting aaarches by author, title-word(a) , 
ni}C-code(e) or combine tiona of theae. 
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As technical basis, various PL/I programs were required for the 
following conversions! 

1) Common processing techniques for STAIRS and catalogues 

a* provision for blanks in appropriate places (for the com- 
puter a word is "what stands between two blanka") 

^* uniform notation of country codes e«g* avoidance 
of the use of (51) alongside (510) for China 

c« insertion of a full atop after / if forgotten 

2) Conversions for catalogue and acquisition list 

a. Uniform method of writing entries which use both 
numerical and alphabetical signs (e«g« biographies) 

b. descriptor combinational every descriptor consists 
of a subject code and country code, whose numbers 
a program must analyse and combine 

c. modification of the computer sorting order in line 
with the UDC ordering rules 

3) Conversions for STAIRS 

a, as for 2.ay but with different optics 

b, identification of (UDC) auxiliari<^s for persons, to 
permit retrieval as independent descriptors 

0. explosion prograiat UDC sequential numbers like 

355/388 •9 are split up and replaced in the program 

by 385, 386, 387, 388, 388.9 
d« replacement of speoial UDC symbols by letters* Signs 

like ( ), ' and « are rejected by STAIRS and are 

therefore replaoed by letters* 

These programs, already operational for a year, are giving full 
satisfaction* More information can be found inl G* de Saedeleer 
"Frinoipes de base pour le traitement de la CDU* Application au 
Fonds Quetelet". Bruzellea, Minister* des Affaires Economiques, 
1974. 
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Brazilian Bibliography of Botany; UNIDEK Index 

Brazilian Institute of Bibliography and Dodaaantat-^on (IBBD) 
(Rio de Janeiro) 



A pioneer project for Brazil was carried out in 1968-9 under 
the direction of Abner L. C. Vicentini, a nember of PID/GCG, 
and Elvia de Andrade Oliveira if the iBtiD, using the Brazilian 
Bibliography of Botany as the data base and the UNiDEK system 
J^r the general program (Rigby 196I and Russell and Freeman 



The work was done on an IBM 1620-11 congjuter at the Centre 
Brasilelro de Pesquisao Fisicas (Brazilian Center for Physi- 
cal Research), using COBOL language. Two punched-card decks 
were malntained~one for the headings (Ulx; nmbers and 
Portuguese or, in the case of biological specias, Latin 
equivalents) and one for the titles of the articles In the 
data bank. The ValDm (inx! arranged) index with titles and 
reference numbers, the systematic index of headings used, 

alphabetic index of subjects, species, and places, and 
the bibliography, arranged by sequence number giving authors, 
title, soxxrce, or periodical and UDC numbers, are all illus- 
trated along with flow diagrams for the entire system and a 
description of the system and its history in a report (in 
i'ortuguese} by Vicentini and Oliveira (1970). 

A botanxral (or zoological) bibliography was a natural sub- 
ject for such an experiment alnce the hierarchical nature 
MuSi^JSf^ei f'r'^y^ and the familiarity of biologists with 
hierarchical indexing would greatly enhance the practical 
value of such a system of Indexing. 
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Mechanlged Legislative Reference Retrieval System— Pro ject 

Abner C Vlcentini et al., Brazilian Ministry of Mines 
and Energy, Documentation and Information Division (i^rasllla, 
D.i^. ) 



An experimental project for use of computers for processing 
bibliographic information in botanical science, using the 
UDC as one of the arrangement or selection criteria, has 
been outlined by Abner Vlcentini (EMTfE, Brazllla). 
The TJiJii>ij;!i system developed in 1961-1^. for Meteorological 
and Geoastrophyslcal titles , and used in 19bl|.-b by Martin 
Russell for &eo-Sclence Abstracts , was the approach used for 
this project. 

m 1970, Vlcentini, with assistance from IBM experts, developed 
an operational system along the ITnIdEn lines for a legal 
documentation collection of the Brazilian Ministry of Mines 
and Energy using the acronym IBQffi (Legislative Reference 
for the Ministry of Mines and EnergyTT Vlcentini, 1972). 

I'he data are processed on an IBH/360«*20 using assembler 
language* Seven card-types are punched fcr ix^ut, and as 
several cards may be used for any card type, the system Is 
open-ended in such matters as length and number of UDC num* 
bers or descriptors and length of abstract ("synthesis"). 
Control and cross-refereneiog capability is also built in* 

i'hree types of listing (or indexes) may be printed out: 

(1) chronological (or sequential) index 

(2) KWIC index (rotation of keywords or phrases in 
"synthesis") 

(3) UDC inde.' (for legal categories). 

The system Is described in detail, flow-charts and exait^les 
are included, and card-layouts specified. 
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SIPLAH; Irfomatlon Syatem for the Brazilian Ministry of 
tna Interior " 

Brazil, Ministry of Interior, Coordinator of Information 
Documentation and Library l^it (Brasilia, D.l^.} 



In 1972, the Brazilian Ministry of laterler (MUSTER), estab- 
lished in I967f developed a plan for a computerized informa- 
tion system called SIPLAN, irith a subsystem for collection, 
analysis, storage, retrieval, and dissemination of documents 
or bibliographic references thereto. This program ms com- 
parable to other similar systems, but used the UIX; as the 
language for subject retrieval in an automated mode to serve 
the regional branches as well as the central unit. 

The system, not yet operational early in 1973 (Angela Maria 
Crespo Queiroz Neves et al., 1973; c<Mi5)rlses (1) a cumulative 
union catalog for HINTER and each participant of £3IPLAM, 
(2) automatic retrieval bv means of UiXi, (3) possible develop- 
ment of an Si^I system, (I4.} technical siq>port for a network 
of regional libraries in various parts of the country, and 
(5) development of a MIHTER thesaurus. Of course, alphabeti- 
cal and nxoierical indexes to the UDC schedules are part of 
the plan* 

Catalogs and bibliographies that may be generated from the 
automated data base for the union catalog of HIx^x'fiR, or for 
the participating regional libraries, are: (1) systematic 
(UDC } catalog with up to seven or more compound UDC grot^s 
per document, (2) alphabetic list of serials, (3) alphabetic 
author catalog with titles and UDC nuzDbers, and (I4.) alpha- 
betic title catalog with authors and UDC numbers. 

The organization and operations as well as exampl^a of the 
above coiq)uter produced catelogs (listings) are presented 
in the Report by Heves et al. (1973). 
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Autonatlon of Indexes to the TTDC Sehedales 

Braslllan Institute of Bibliography and Docunentatlon (IBBD)— 
Elvia de Andrade Ollyelra (Hlo de Janeiro) 



A conqprehenslve plan based on fi thorough study of previous 
efforts and advice from international authorities on the 
UDC schedules and iiiechan5,zatlon thereof is presented in a 
report (Ollvelra 1973) intended for obtaining a Master degree 
in Llbrarianshlp and Documentation at the Federal IbilTersilky 
of Rio do Janeiro. Results could also be extended to other 
language* editions, such as Spanish, in use in Brazil and 
neighboring Latin American countries. 

I'he ecjuipmant used, sources of schedxiles and programs, results, 
and possible applications are set fo.-th in the text. Ebcaiq)les 
of editing procedures which allow terms taken out of hierarohl- 
cal context of the TJDC to be meaningful in the A/Z index, 
and of resulting co&^)uter-produced A/Z indexes in the areas 
of social sciences (UDC Class 3)f physics (53), and home 
economics (6^), as well as the Uuc tables themselves for 
these classes, are presented in the appendices. In addition, 
the status of the different sections of Portuguese full and 
medium editions as of 1973 is shown in a detailed table. 

Ihree levels of sophistication were represented by three 
programs generated over the course of the developments: 
BLVCDDl, ELVCi;U2, and ELVCDU3. llie first program was a semi- 
automatic system for prelimlnaxr listing and editing of the 
tables, the second was a coiiq)lotely automatic system to aJlow 
formatting or editing at a low level, and the third was a 
highly responsive system that produces printable schedules 
as desired. 

Programs were written in ai'ii-II and SNOBOL-III for an IBM-II 

computer. PL/I language was used for analysis, editing, and 

processing the programs. Job Control language of the 0S/V31 

SSSIt^n ^7^1^ with a 90RT/MKROB program for an IBM/370 
Model 1I|.5 computer was also used. 
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Conptttarlged TJpc-'Baa»d Special Library; Boreal Inatltute> 
Iftilvarslty of All>erta 

D. N« iieaps at al. (Departmant of Confuting Sci9nca9 Hhi- 
varsity of Albarta^ Edmontons 



Beginning in 196?, Prof. D. M. Heaps, with help from syatems 
analysts E. R. HacAllister and L. R. Pallister, undertook 
a pilot study aimed at autaxnation of the Boreal Institute 
Library at Edmonton. 

'rhia special library consists of 1^,000 books, over $,000 
documents, plus reports, serials, maps, etc. on the Arctic 
regions, especially the Canadian Arctic. i5oth the shelving 
of the books and the classed catalog are according to the 
JJxX) with supplementary use of the Scott Polar Research 
Institute geographical (place) numbers i^ich are designated 
by an asterisk. In the catalog, cards az^ inserted for all 
croa 8 -referenced entries. Access to the UDC headings may 
be either direct or by means of a divided subject/place 
reference file leading to the proper UDC numbers. 

yoT coB^uterislng, using the local IBM 360/67, two programs 
were developed, one for Subject Heading UDC cross referencing, 
and one for access to the records themselves (of the books 
or documents). The programs are written In Fortran, with 
direct access storage in disk. However, Input and mainten- 
ance of the files are by 80<»column punched card. 

ivo modes of access are available to the user-- one the inter- 
active search mode using the CP/CMS (Cambridge Monitor Sys- 
tem), an on-line tiae -sharing system available locally, and 
the other a batch-processing mods which requires more precise 
specification of the search questions. 

Searching may be by author, title, subject, or Uix; numbers, 
or for subject or place by UDC number, or for UDO number by 
subject or place. 

'fhe sTstem is entirely exprrlmental and was Intended tfs a 
:^easibility study, but with further developments Intended. 



ERLC 



-28- 



CANAUA— 2 



'Jam Claaaification of Manageaant Infornatlcm throiigh Coaguter 
^^ceaalng of HacIilne»Readat)le Data Baaea 

D« H. Heapa and Marcel Mercier (Department of Coiqputlng 
Science^ ubiveraity of Alberta^ Edmonton) 



Inereaaed interest in ayatema for Information storage and 
retrieval and proposals to combine such aystexcs into netvorka 
have led researcbera at the IMiveraity of Alberta to investi- 
gate the claaaification of knowledge and the efJicient mani- 
pulation of large data basea. 

The project (1971-2; dealt with information on water re^ourcea 
management. Existing machine-readable data baaes were examined 
for classification pattema in water resources literature. 
This information^ in tum^ will help develop criteria for 
appropriate classifications. The data baaea consiat of a 
water reaource thesauruat the Library of Gongresa MARC tapes « 
the UDC schedules f a document base with document surrogatea 
and UDC claaaificationSt and a apeoially prepared test data 
baae of mixed format. 

The Water Reaourcea Thesayua waa uaed aa the teat vocabulary 
and waa run agalnat the other baaea. The collection of docu- 
ment titlea and the claaaification clUBq)8 that were produced 
from the various bases were coqparedt and Judgments made on 
the appropriateneaa of various claaslf ications for retrieval 
systems whoae primary vocabulary would be ainllar to the 
theaattrus uaed. 

The px^>Ject involved Investigation of the formate of the data 
tapea; internal coding of the olaaalf ieatlon tapea; develop- 
ment of efficient file atructurea for cross sheoklngf worl 
countings and word and word-root conpariaona; and teatlng 
of the reaults by uaera aa well aa Indaxara. Reaulta ob- 
tained were intended for incorporetion in an on-line atorage 
and retrieval ayatem for water re&ouroe mansgement control 9d 
by an on-line « claaaification-llnked thesaurua. The National 
Reaearch Council of Canada and the Canada Department of 
^•rgyf Mines « and Reaouroes helped st^port the work. 
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CoimtTlgad ABC— >196g Schedules 

Den Fizik (Daxiish Hmtional Centre for Baildlng Doeuznentetion, 
Copenhagen) 



In 1963 Dux Pink, heed of the Baildlng Technology Center, 
Cepe&hagen, prodoeed m very presentable prototype edition 
of the English Abridged Building Claeaif icatlon Code for 
1965 (A13C— 1965) using a tabulator and later an I£M ll|.01 
eoioputer with Input from punched cards (Pink, 19614.). 

It vas intended that the saw punched card system could be 
used for the other 13 or lif language editions or for multi- 
lingual editions of the ABC. A draft unabridged ABC Bnglish 
editlcm, typed and processed on Datica %10 LS equipment, 
vas published in 1973. The final updated version is scheduled 
for publication in 197lf* I'hls new edition uses tQ)per and 
lover case characters for minor headings and iq;>per case for 
major headings. 

In 1968, Pink experimented vith the \qpdating of an original 
data bank of abstracts using tape-typevriter ix^iut, and 
with retrieval of abstracts for bibliographies, vorking 
along independent lines. His ''data bank** consisted of 450,000 
abstracts in English, Danish, and other languages not all in 
machineable form-<-only a selection of :he most useful refer- 
toeea vas used. 
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Uix;>Baaad Library Catalog 

b« Bamholdt (Danish Technical Uzxlvarslty, Copenhagen) 

In order to produce a four-part catalog of holdings of the 
library at the Dansk Teknlske Unlversltat, developed 
the system and processed the records on punched cards* The 
aiii vas to provide a general purpose library catalog pro- 
gram with Uix;. 

Ihe catalog contains a listing (index) in JHJO array with no 
substitution of symbols or codes for the common UDu auxil- 
iaries » but with no provision for quotes (" "), equal sign 
( • )t or apostrophe ( ' )• 

The system was designed for use on an IBM 709Vll|.Oi at 
Northern Enrope University Computing Center, Lyngby, 
Denmark, but could be adapted to other arrays such as 
IBM 360, using paper tape input with Fortran IV program- 
ming language. The system is described and Illustrated 
in detail in an article by B« Bamholdt (1968)* Work waa bmun 
in 1967* 
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GIBUa (Qroupa Infomatiata das Bibliotheques Ifalveraitalrafl 
at Sp^ialis^asT 



A numbar of ttnivaralty and apacial librarias and documenta- 
tion cantars in Fj^anca hava agraad to davalop a mechanlzad 
information syatam that uaas UDC as ona of tha data alamants 
for fila-ordaring and ratriaval (along with natural language 
terms ) • 

The particular centers concerned with this Joint effort are 
the Aix-Marseille i^ibrary, Crrencble Tftxlversity Science Library, 
National School of Klnes Library, Halles Library, Lyon Munici- 
pal Library, CNRS— Humanities Documentation, CNRS — Section 
of Incunabula (ancient books), and the National Foundation 
of Political Science. 

CoB^arison of a dociaiant or book collection vlth Library of 
Congress MARC and British National Bibliography (BNB) tapes 
leaves a residue of uncatalogued books or docui&ents. These 
are entered in the catalog according to a specified format, 
vhlch includes UDC numbers as one of two complementary modes 
of Indexing. These two "analytical levels" are: (1) an 
"encyclopedic" analysis, using UDC for systematic classifi- 
cation at the level of the librarian; and (2) a "specialized" 
analysis, using the terminology of the engineering and power 
(energy) economics specialist. 

The analyses consist of two steps: (1) the concepts which 
conqprise the main subject or subjects of the work are en- 
coded by UDC, using not over 1$ characters for one group; 
and (2) a concordance, or table of UDC equivalents for 
natural language terms used, is developed. 

pie indexer has a cathode-ray terminal that permits him to 
Interrogate the data bank of terms and equivalents already 
established, and to change, add, or si^press at will these 
terms at the time of indexing when the book is in hand and 
the idiom used in the work is fresh in mind. He can also 
examine the next and second higher order terms in the Udu 
hierarchy to see whether they are present and expressed 
idiomatically and, if not, he can add or adjust for the 
purpose of hierarchical searching. 

UDC 18 used as an internal coding system In hierarchical 
Corm (for broad or narrow or related subject display and 
retrieval) but can be coiiq>letely siQ>pressed In search, dis- 
Si^'^A-^'' printout if desired. In other words, queri3i can 
be addressed entirely In natural language and conversion 
^o and back from UDc can be purely automatic (hidden In 
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ooiiq)ut6r program) by means of tha tab la or aqfuivalants man- 
tionad above. Semantic ambiguities are elim^iated by inter- 
active (conversational) feedback by or to the tiaer. 

ilie program is geared to the IBM 2260. 

Tvo two-hour demonstrations of the above system vare held 
each day, Noveinber l6-27f 1970, at the National Pomdation 
of Political Science in Paris* 'Oxe system was being tested 
operationally at the Grenoble University Science Library as 
of 197I4.. 



Bibliot^eque des Halles Ci^ench National Library), Paris* 



The Bibliotheqxie des Halles is scheduled to open for public 
service some time in 1975 with an automated catalog which 
can be used with consoles in an interactive mode. l*he UDC 
is used both as a coding mechanism for dli^ect retrieval 
and also for vocabulary control. 

The collection of about one million documents is '^encyclopedic" 
in scope and concept, and is aimed at the izxformed public 
and the specialist who wishes to become informed in another 
or a peripheral dlacipllne. Therefore an all-embracing hier- 
archical structure as well as a specialized tbesauzois or 
lexicon is required* The UDC was selected for hierarchical 
indexing and for concordance among terms in the controlled 
vocabulary. 

UDC groups ara entered and aearched as "keywords," i.e., 
without regard to any fixed order or gramnar. Some aaibig- 
uitiea and "noise" are thua generated. These could be elimi- 
nated if a ooiiq>lex system of relators (stxch as Perreault's 
Relators) were introduced, but this would be costly and con- 
fusing to many users. 

The library is completely mechanized, using optical text- 
readers and television screens as far as possible. As with 
Freeman and Atherton'a experimental system, one can start 
with either the UiX; or an alphabetically arvanged vocabtilary, 
or with a three-level thesaurus called forth on the cathode- 
ray screen if desired* 

*not yet operational 
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The ctnnulative lexicon la being developed as both an aid to 
and a byproduct of the evolving system. To be of more general 
use for future indexing and retrieval, the concordance, based 
on actual terms found in indexing, is nevertheless independent 
of the indexing of particular documents. Furthermore, one 
keyword can relate to several index numbers, each of which 
in turn can relate to several keywords or synonyms. There- 
fore, the meflining of these terms if taken in hierarchical 
(i.e., UDU) context is quite precise. 

Both interactive terminals and computer time are expected 
to be cheap enough to be readily available for potential 
users by the time the Library opens for business. 

Bibliographie de la Prances-Grenoble University 

UDC is used in French National Bibliography according to MARC 
system that has a tag for UDC. 

CNRS, Paris, Centre de Docximentation, Library. PASCAL System 

UDC is used in automated library system with IBK 360. 

Qrenoble University, Project MONOCLE (1970- ) 

UDC is used in automated book catalog entitled Project MONOCLE 
(Mlse en ordlnateur d«\ane notice de catalogue de llbres), 
starting in 1970 with MARC format using IBM 360/67 and 360AO. 

Instltut de Verre, Paris 

UDC is used in parallel with a thesawus (Thelsaurus Verrler) 
in the field of glass industry. 
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OKHMAMY (F^dtral Republic 



PDO in a Semi-Automated 8DI Service 

Frits Model (Deutachee Hjdrographlsches Institut, HanbTirgj 



Prltz Model, one of the pioneers In the practical use of VOOp 
began in 1963 a semiautomated Sui service in the German 
Hjdrographic Institute, using the QDO as a means of selecting 
and arranging abstract or bibliographic cmrds for distribution 
to dubscrlbers. 

A punched card (80-column) was designed to allow a maximum 
of information on a minimur. of space. UDU numbers were 
abridged to eight digits, with main clamses (two digits), 
detailed subject (four digits), and cross-reference field 
(two digits). About 000 cards per year are thus processed 
and available for sorting to produce bibliographies or special 
searches. 

The project is still continuing, a total of 30,000 to i|.0,000 
entries had been made up to 1970. 



Geophysical Bibliography of the North Sea and Baltic 
l>eutsches Hydrographisches Institut (Hamburg) 



An exhaustive bibliography of reports and articles on the 
North Sea and Baltic from 1956 on has been compiled, and 
in 1963-5 autOBUtted for retrieval, listing, and publication. 
For each document four modes of access — UDC numbers, 
descriptors, geographic location, and citation index — were 
available. 

Equipment used in 1965 was an lEM 1620 coiq>uter and an IBM 
1147 tabulator-printer. A file of punched earde conqprlsing 
the meaning of the numbers and keywords, and another 
file for the title (document number) and year, UUC numbers 
and descriptors, as well as geographic location, are main^ 
talned and cumulated. At most, foto* UiX3 numbers and 11 
descriptors or keywords can be used. About 5,000 titles a 
year are bandied in this manner. The citation file is tied 
to the number of the documsnt, providing a check or refer- 
ence to citations to documents or articles in the bibliography 
during the eight subsequent years (e.g., for a 1956 paper, 
the reference continues up to 196^, 1957 up to 1965, etc.). 
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OennaD National Bibliography (uautache BlbllograpMe ) 
Zentralstalla fur Maschinalla Dokumentatlon (Frcuikfurt) 



The Zentralatalla fur Maachlnalla i>okuinantation (ZHD) in 
Prankfurt am Main haa, ainca January 1966, producad tha 
German National Bibliography by co]q)utar. Sntrlaa are 
recorded on paper tape, and all of the indoxea ar^ produced 
therefrom. Keyworda are selected manually, but experiments 
are being made on automatic selection of keywords from tides 
in machineable form. 

The UDC is used as the classification system. As a byproduct 
tha South African National Bibliography (SANb) has been able 
to ernploj the same system at Pretoria since 1968, aven though 
they apply Dewey Decimal (DDC) numbers for claaaificatlon, 
since rules for sorting and listing by Dawey Decimal coding 
ara the same as for Udc. 

Tha computers were IBM U4.6O and im II30 with off-line con- 
verters for paper to magnetic tape, and vica-varaa, and a 
Llnotron 5o5 for photo-setting. 



Docunentatio Qeographica, Bad Qodasberg 
ZMD (Frankfurt) 



One of the few operational systems using UDC with computera 
la used to con5>ile the annual volumea of gSifijJHftntAtifl-Jiftfi^ 
grflphlna produced by ZMD (Zentralstelle fur Maschinella Doku- 
mentatlon in Prankfurt/AM) for the Inatltut fur Landeskunda, 
Bad (iodesberg, Germany, under the direction of Prof. Dr. E. 
Meynen. Work began with the 1966 yearbook. 

The annxial volumes include a bibliography volume (called 
Tltelband) containing about 4,000 references to the world's 
perlodcal or serial literature in all fields of geography, 
and a Raglsterband or index volume, containing author, cor- 
porate amthor, descriptor, UDC regional, and UDC subject 
Indexes. 

Bach volume consists of 300 or mora pages with excellent 
typography, considering that the plates ware made from com- 
puter printout. Beginning in 1968 all but the UiX; index was 
done by lithograph (blnotron) with a great variety of typo- 
graphy to facilitate browsing or searching, 
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The entries in the bibliography (Titelband) are in approximate 
ascending TOO order beginning with general categories (biblio- 
graphies , documentation, conventions, research, serials, text- 
books, history, etc.), continuing with scientific geography, 
physical geography, cultxiral geography, applied geography, 
maps, geodesy, cartography, etc., followed by oceans, Europe, 
Asia, Africa, North America, South America, Oceania, Australia, 
Gind the Arctic and Antarctic regions. 

Within each category (with bold-face headings inserted) ar- 
rangement is by faceted UDC numbers so that all simileo* 
concepts or places are closely linked. Full bibliographic 
information is included and UDC indexing is to considerable 
''depth"— at times, eight or even ten groups appearing for 
one time. 

The UDC index or Registerband, also arranged in ascending 
DiX] order, with place auxiliaries following the main number 
array, refers to the item number in the bibliography (e.g., 
66-0030). The term under which the item is sorted or 
indexed (e.g., 528.9) is given in KWuG form— that is, it is 
permuted or isolated from the other terms in the string 
of numbers and is followed by all of the terms in the order 
or string established by the classifier. This makes it pos- 
sible to retrieve with greater precision. 

The index is run on an IBM II4.6O with a I403/H printer. Care- 
ful and thorough instructions for input-output are elaborated 
in Z3^u-A-21, Schneider and Koch, "The Use of the UDC in the 
Production of Mechanized Indexes," (iioiglish and Oerman edi- 
tions of ZMD-A-10, May 15, 1970). Both editions include 
sample pages of portions of the subject and place indexes. 
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DK>Handau8gabe (Gennaa Medium Edition of ¥DC) Alphabetical 
Index 

Dhk (Deutscher HorxBenauaachuas) and ZMD (Frankfurt) 



Using a technique similar to that used in preparing a com- 
puterized index to the UDu Schedules in Meteorology (551,5) 
in 1962 (Rigby, 196Ua), Dr, Karl Fill and associates, 
with the help of the Zentralstelle fur Maschlnell9 Dolnimen- 
tatlon (ZMD) (Klaus Schneider, director), prepared ai\ 
elegant edition of the A/Z index to the 1967 German !iedl\mi 
Edition of UDC (DK-Handausgabe) ^^*.th paper tape input, and 
printout on an IBM 114.60 computer Chd index was published 
early in 1968. 

lOie process consisted of tagging the 14.3,000 keywords in the 
text of the systematic (hierarchical) tables, and adding, 
in parentheses, qualifying words to specify the general area 
where an ambiguous specific term woold be valid for more than 
one civen ntmber, e.g., Rrde (Astronomle) 525, Erde (Geo- 
graphie) 913(100), Erde ( Volkswlrtschaft ) 330.15. A few 
additional terns not explicit in the tables were also added. 

The main criticism of the index was that a few very important 
high-order terms were neglected, as their absence from the 
expressed language of the text was overlooked. For Instance, 
669.1 deals with ferrous metals which subsumes iron and steel, 
but steel is not included under 669.1, or even under 669. II4., 
whera it is more specifically treated. 



Hhe index does, however, contain hundreds of useful terms 
which would not have been included if it had been prepared 
by conventional methods, and the entire process was sped up 
by an order of magnitude. 

Another possible problem in the DK-Handausgabe arises from 
the fact that a"" though all grammatical changes in spelllnp; 
which occur in \ne German through taking words out of their 
original context have been handled adeqxiately by the key- 
y .ichers, umlauts (a, 0, and u) are treated in the simple 
xorm, as if the umlaut were not present. Another edition 
will not have this error in filing order, as the new ohalns 
nave these ximlauts as separate letters* 
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The user of the DK-Handausgabe, as published in 1968 by 
Beuth-Vertrieb, would not be able to tell, by the indexes 
appearance, chat it was a product of conqputer printout* 
A KWIC index of the text, on the other hand, though more 
speedily produced than the DK-Handausgabe, is far too ragged 
and annoying to use, and iv wasteful of space* Purthennore , 
the meaningful context of a UDC table is just as often in 
the vertical as in the horizontal plane, and the SWIC prog.ram 
is not designed to embrace context at a high<«r or lower lerel 
of the hierarchy. 

Allowing for the obvious omissions in the DK-Handatugabe 
index, it is notable that it was produced and published in 
good time, whereas the French Medium Edition index took eight 
years— even a less-than-perfect index is better than none 
at all* 



Bibliography of Literature on Forest and Forest Products 

Siegfried Schrader (German Federal Research Institute for 
Forestry and Forest Products CBundesforschungsanstalt fur 
Forst- und Holzwirtschaf t J , Reinbek) 



Beginning with the 1969 volume of the Bibliography of Litera -* 
ture on Forestry and Forest Paroducts , the compilation of the 
quarterly and ciimulatlve annual issued was done by ED? at 
the Documentation Center, with cooperation of the Department 
of Non-Nimierical Processes of the DKZ (Deutsches Rechenzentrum) 
at Darmstadt, using IBM 709l|. and IR kkO co]i9)uters and FORTRAN 
II and IV language* The classification system used was the 
Oxford Decimal breakdown (ODO) of UDC 631j..O (forestry). 

Information was first edited and punched on paper tape, later 
converted to magnetic tape. Listing b^ means of a 120- 
character chain was by UDC sequence, and subject or geographi- 
cal indexes were listed by UDC in the KWOG format. Author 
indexes were also compiled. All four parts are printed with 
upper and lower case characters and cumulated annually on 
IBM li4.01. 
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Before SDI or retrieval services are provided, there must 
be a thesaurus with UDC equivalents. This is now being 
con5)iled in collaboration with the Commonwealth Forestry 
Bureau at Oxford, which issues Forestry Abstracts > 

Examples of high-speed onqputer printouts of the various 
indexes are presented x . the published report (Schrader, 
1971 )• Problems and advantages of adapting the ODC break- 
down to UDC practice are also reviewed in this article. 
For example, only the /, :, ( ), — , and . auxiliaries 
are used with ODC; thus sirqjlifying computer sorting and 
listing. Also the 63I4..O (forestry as a whole > is omittea. 



Aw-tessio ns to the Library of the ijeutacher Wetterdienst 
ueutscher iflfettordienst Bibliothek (Offenbach a/M) 

Beginning in 1969, monthly and cumulative accessions to the 
German weather Service Library in Offenbach am Main have been 
koyboaraed and put on magnetic tape for storage and retrieval. 

computer vo provide service when required, 
x-he UDU is zhe main entry for subject and place retrieval 
About 3f000 entries are recorded each year. 
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HUNGARY 



Computar-Based System of Preparing Indexes to UDC Editions in 
Hungarian (1971- ) " 



, (Orszfgos Muszakl Konyvt^ Dokumentaclos Kozpont) 
(Hiangarlan Central Technical Library and Documentation Centre 
Budapest 

Con^uter Is being used to prepare Indexes to Hungarian UDC 
editions and for handlings updating, and listing tables and 
references in Hungarian Pull Edition of UDC (Sclbor, 1972, 
p. 27). 



Experimental Information Retrieval System in Electronics 
OMKDK— Budapest (1971- ) 

System designed to provide indexes for Electronics (621«37/«38) , 
abstracts and references using MINSK-22* Experiment comprised 
indexing 5^000 documents classified according to UDC (see p. 7$, 
Sclbor, 1972). 



4 
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Computer^Produced Regional Blbl3ography«^Ea8tern Mediterranean > 
Suez Canals and Red aea! 

Ruth Paldl (Sea Plsherlea Research Station, Haifa ) 



During 1968-9 Ruth Paldl, librarian of the Sea Fisheries 
Research Station, Haifa, produced a coiqpletely automatic, 
nulti-access bibliography of about 800 records on an IBM 
360/20. The program was prepared by the staff of IBM, 
Israel (Paldl, 1970). 



The blbllogrfl^ihy is divided into three main books—one for 
each cf the three regions. Within each, references are 
arranged by the UDC according to 30 main categories, which 
in turn are subdivided into 26 or more sub-categorles by 
the use of one or two letters (A - Z), The system further 
extends the UNIDKIL system, as used in Meteorological and 
Qeoastrophysical Titles and NuDC Titles , by supplementing 
the headings and their UDC ecjuivilents with two-digit and 
one- or two-letter codes for more flexible and automatic 
arrangement and insertion of headings. In the NODC Titles , 
the headings were arranged solely by the natTiral UDC filing 
order — in the Paldl bibliography by the equivalent codes 
or by comnon indices. 

The advantage of the Paldl system is that assignments of 
codes to articles or references can be made either by use 
of UDC numbers or the comnon indices, and the alternative 
numbers or indices will then be automatically assigned by 
the computer. The headings will also be automatically 
inderted in their proper place so that the index, the natural 
language subject heading, and the equivalent UDC number can 
be printed out at the head of each section or sub-section. 

This system can take care of the need for greater flexibility 
in the arrangement of bibliography, accessions list, or 
abstracc/mdex Journal, since (1) the comnon indices are 
arbitrary and can thus be ordered in any desired way or to 

""f '•P??^^^^^*^ in any subject area; (2) they can 
be altered at will, i.e., every edition, every year, or 
every rive years, as concepts or scopa changes warrant, yet 
the UDC assignments can remain as stable as desired; and (3) 
oiVi^fi!" language, alphabet, subject field, 

^f.^r^'^J!'*^- headings, however, must be 

selected— Either by an Intellectual process or by some 
statistical process based on literary warrant or logic or 
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Other Indexes in the bibliography include: subject, chrono- 
logical, geographical, author, periodical, article nunber, 
and cencept and key-word. Auxiliary listings include: list 
of main categories, list of detailed categories, Marsden 
square list, alphabetical place'-nams list, and a Marsden 
square chart of the area Inclt^dad in the bibliography. 

The KWIC indexes used in the UNIl^ system are replaced by 
a concept and key-word index which is intellectually produced. 
In this respect, the Paldi system is not as automatic as the 
UMIDai. However, it is a great praftical laQ)roYement over 
the coB9>letely automatic arrangement according to UDC which 
may separate chemistry and chemical engineering, or geodesy 
and geophysics, for example. 

The citations are Identified by a unique chvonological- 
sequential code (1883-1968) which uses three numbers for 
the Tears (968-1968) and four for the article, e.g., (968- 
07^0). Cross-referencing to multiple areas c. miltiple 
subjects is an cdded feature of the system. 

It is hoped that the work can continiie, both in the same 
areas and for other areas of the Mediterranean. Soma 1^0,000 
references are involved, of which 2,000 had been processed 
by 1970. 

The system is open-ended; enough elbow room is left in the 
codes to allow many other subjects, areas, and larger nunibers 
of documents. 



Desalination Abstracts (1968- ) 

Center of Scientific and Technical Information 



Computer^ ^d system for preparing subject, author, and patei.t 
number indexes to abstracts— about 500 per year; with UDC as 
subject indexing system. 
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L»gal Meohanl«»d Retrieval Bxperlnants 

Center for Dooiimentation and Automation (Milan IbilTeralty) 



Angelo Galllsla and collaborators at the flenter for Documen- 
tation and Automation, Milan TblTerslty, carried on, in 
1962-3, a detailed experiment and eTaluatlon of the VuC and 
natural Index terms In the field of law, using electronic 
coiq^uters. Work has continued since that date. The UiJC 
vas chosen because of the difficulty of translating 
thesauri into other languages, and the ease of manipulation 
cf digits in machine systems. 

Results of the early tests were reported by aallizia and 
associates (1963). Statistical results of the evaluations 
and comparisons are given, as wall as details of the program. 

Reports on further work \mder the spcmsorship of the UOO 
Bordoni Foundation, Rome, including placing 6,000 words (index 
terms) In machlneable form in Italian for the P^chausgabe 
Elektrotechnik (PID 32kp I960), as well as on other studies, 
were made at the NATO Advanced Institute on Information 
Retrieval Systems held in The Hague, July 12-13, 1965 
(tallizia and Bardone, 1969). 



Water Research Institute Poctnnentation System 

Istitut* di Hicerca Sulle Acc[ue, ufficio Documentazione e 
Dif fusions (Home) 



Since 1968, the Water Research Institute's Office of ix)cu- 
mentation and Distribution in Rome, with the help of the 
staff from their sections in Bar! and Milan, have been 
developing a data base for automated retrieval service, 
intended to be operational by 1975* The collection of re- 
ports on microfilm, books and monographs, articles and ab- 
stracts or susmaries of periodiaal literature totalled 
100,000 in 1971 and was forecast to total 12$, 000 by 1975- 
By I97I9 a total of If, 000 had been classified by UDC and by 
1975 it was estimated that all 725f000 woiQd be Included. 
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The Integrated LlbraiT Administration and Cataloguing System 
M. I. Dreese (Library, TJnllever, N. v., Rotterdam) 



Mechanization of library and docimentatlon work began in 
1965f using 60-colunn punched cards and an IBM 114.01* Since 
1969 ILACS has used an IBM 360AO and In 1971 a 360/50 became 
available, t'aper tape has replaced punched cards, using a 
MOHAWK console to convert to magnetic tape. Programs are 
in COBOL language. A direct-access disk file is maintained. 

Overall and special lists are provided by authors* names « 
keywords 9 UDC numbers ( specific or classes Corresponding 
to users' profiles in a SDI system. 

Broad classification (limited to one code gXH>up of not over 
six digits) with only 1,500 classes; narrower (more specific) 
classification to a depth of 2.5 code groups and 10,000 
classes referring to the dociunent as a whole (for a syste- 
matic union catalog); and a most detailed (20,000 classes) 
analysis for information retriev41 by the Unilever Informa- 
tion Centre are provided in the system. 

Combined numbers cannot be reversed but can be truncated in 
search or retrieval. 

Input is pimched without a ceding sheet, and the system is 
open-ended so it can be used for information retrieval in 
a batbh-processing or in a real-time or interactive mode. 

i^ormat allows for a maximum of four TJDC groups of 19 figtires 
each. 

Piling order of auxiliaries is slightly different from the 
generally recommended ULU practice C/, plain number, ( ), 
* "f "f -0, :, a/Z, a decimal subdivision 3 . Plus and 
apostrophe are not used. 

i>evelopment of this system began in liovember 19$5 and cos^, 
through 1970, 350,000 fl with another 70,000 fl budgeted 
for on-line automation in a time-sharing system. Output 
costs are estimated at .10 fl per printed title and 90,000 fl 
for central library catalogs and lisrs (Dreese, 1971). 
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Bronawerk Udu/QUIC Systeai (BUft) for Selective Dissemination 
and Retrieval 

Central Inforxnatlon Department (Bronawerk-Amersfoort ) 



alie CIA (Centrale Informatie Afdellng) of Bronsw** z, N.V. , 
one of seven divisions of VMK/Stork Werkspoor's Group of 
Coii?)anie8 (with 25*000 eD5>loyees) has, since 1961, provided 
selective dissemination or alerting and other bibliographic 
services for the entire coBQ>an7, which inaniifactTires air con- 
ditioning, heating, and air pollution control equipment (van 
Halm, 1972). 

Ill© multi-disciplinary nature of the coiq>an7*s operations 
requires a ready-made and detailed thesaumis such as is 
provided by the ftai editions of the UDC. Since trade nams 
«nd other non-predictable terms are of great isqportance in 
retrieval, a KWIC (QUIU) index and retrieval capability is 
af considerable value as coitQ>ared with KWOC or other more 
restrictive (controlled) retrieval tools. The KWIC program 
also permits addition of UiX! grojips of numbers, for which 
12-digit spaces can be allowed without altering the program. 

The eB9)loyees» stated "profile of interest" is presented to 
the ClA staff at the headquarters, idiere it is translated 
into Uix; code for machine processing and is supplemented 
by the free terms that may occur In the titles (QUIO 
searches) • 
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Pollah Index to Scientific Publloatlona 

CIIHTB (Central Institute for Scientific, Technical and 
BoonoBie Information) (Now IIHTB), Warsaw 



A saBQ)le UDU seqfueuced abstract Journal, with a TTDC-ordered 
index to headings and siibheadings, and an author index, dated 
1968, has been developed by GIIHTX (Centralnj Instytut 
Inforaaeji Haukowo-technlcsneJ 1 SkonoaiiczneJ. 1968). 

entire index was produced by IBM 11^0, using an upper 
case chain. The headings are printed out and set apart to 
facilitate scanning. UDO numbers and authors are placed 
on separate lines if there are xoore than one of either. 
Printing is two columns to the page (four columns for author 
index) . 

In the "index to headings" the major headings are double 
spaced and underlined by computer, and the subheadings, 
with Uix; equivalents, are listed without underlining or line- 
spacing. 

The sa]q>le (cf . Appendix) shows good prograraning to make the 
most, from th^i user's point of view, of a f Airly simple 
punched-card-fed coiiq>uter. It could as easily be used on 
an im 1401. 

Details of the system ca*e set forth by bclbor (1971a), 
including its design, programs, punched- cards, formats, con- 
trols, documentation card, 39 steps in preparing the publi- 
cation, output format, indexes, advantages and diff icxilties 
of the system, and publication details (5fOOO abstracts 
published in 11 issues during 1968, or 600 per month). The 
system was designed by W. Flrog and T. Markowski of CIlNTE, 
and several prograianers from zuWAit. 

APIN-WASC System 

Library and Information Centre of the Technical Unlverslt-^ at 
Wroclaw 

UDC is used in parallel with keywords and their own hlerai^hl- 
cal classification scheme. 
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P3IV (Pllotowy Syatem InformacyJna—Wyazuklwawczy— Pilot 
Information System) 

Main Library of the Technical Tftilverslty at Cracow 



UDC Is used In parallel with keywords and subject headings to 
test CGn9)aratlve eff Iclency—uslng a third generation com- 
puter — of these three types of indexing. 



TSER: ^ arm Machinery Information System of Institute of 
Mechanization ar " Electrification of Agriculture^ Warsaw 



UDC used in parallel with a descriptor language based on a 
thesaurus iii the field of farm machinery.. Two programmes 
for UDC~one for sinqjle and one for coit9)lex UDC numbers- 
have been worked out. 
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Sulzar Literature Dissemination and Classification System 

(;51JulS) 

Sulzer Brothers, Ltd* ( wititertnur ; 



The Sulzer Companj has elaborated a detailed program for 
selective dissemination of abstracts and for automatic up- 
dating of technical library card catalogs, i^lng the UIX; 
as the criteria for selection and distribution among sub- 
scribers. The system was developed with the help of B. 
Studeli, manager of the aulzer Brothers Technical Library, 
and became operational in Hcorch 1967* 

The program was written by V. Hausherr in COMPASS language 
for a CiX: 3300 computer (32 K words, 2k bits to the word}* 
Equipment consists of a card reader, card punch, printer, 
and three magnetic tape units, an IBM sorter, and a Xerox 
copying machine. 

The system Guid program, including a flow chart and san^les 
of cards, are described in detail by A. M. Becker and others 
(1968a, b). 



Automated Swiss Technical Library Network and Thesaxirus 

J«-P. Sydler (Bidgenosslsehe Tectaniache Hochsohule Bibliothek, 

Zurich) 



With a long-range possibility of developing an automated 
library network covering several Swiss technical libraries 
such a EtUZ and ETHL (Lausanne), and the immediate objective 
of controlling the large and growing collection of 100,000 
documents and 6,000 periodicals at ETHZ, Dr. J. -P. Sydler 
and colleagues Dr. Lutstorf and Dr. Sacchi have put the 
(ierman Ulx; schedules (medium and full editions), and as mush 
of the French and the English schedules as were available, 
together with the descriptors In these three languages, into 
tape format for searching the main data base of automated 
libraJTy catalog records. 
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The three -laziguaga thesaurus contains (1) the basic madlum 
and full editions in classes 6, and 7, (2) othor per- 
tinant classes, such as the social sciences cuid buaanities 
or gaography, (3) a number of more detailed subdivisions used 
at ETHZ but not authorized by FID, and (li) official axtensions 
and corrections authorized through 1972 (as of April 5-6, 
1973)* It is hoped that this thasatarus can be used throxigh- 
out Switzerland where several lang\iages are current, for 
querying a co2Q>uterized network by TJIXI. 

Problema encountered are incompleteness of three-language 
schedules at any level of specificity and non- systematic 
policy of subdivision among the various classes— i.e. , some 
sabdlTide by direct hierarchical decimal extension and others 
bT ^faceting" or use of auxiliaries such as the colon to 
other fields or common auxiliaries, and soma by all of these 
devices. 

Printouts by means of a CVC 6600 coii9>uter have been obtained 
In UDU-subJect and in A/Z-UDC order fy^am magnetic tape storage 
of several hundred thousand entries. The work is proceeding 
rapidly and will be much more coBQ>lete by the end of 197I4.. 
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Local Decimal Claaalflcatlon (LDC) In Automated Literatixre and 
Data Documentation Servlse for Hydromeoeorology 

U.S.S.R. Hydrometeorologlcal DaVu, Jentre (Obninsk) 



Starting ir \969 or earlier, N. K. Kllxikin and colleagues at 
the Hydror^.t* logical Data Centre in Obninsk, with help 
from V» B. 1 ^hev and Yu S. Chernov of the Leningrad 
Scientific and Technical Research Centre on Technical In- 
formation and G. A» Sereda of the Hydrometeorologlcal Ser- 
vice, examined the problem of a machine retrieval system 
for hydrometeorologlcal Information and data in any form — 
books, published reports. Journal articles, microfilm, 
patents, char"*' '.phs, printed data, tapes, punched cards, 
or raw obser *' ^1 data» 

The UDG, which is the prescribed standard classification 
system for science and technology' in the U»S.S»R., and la 
used by both V NITI (ADl Union Institute of Scientific and 
Technological Information) and the Hydrometeorologlcal 
Servic 3 libraries all over the Soviet Union (as well as in 
foiai:a. Bulgaria, Romania > Czechoslovakia, Hungary, and Yugo- 
slavia), was selected for retrieval by subject, place, 
form of record, and point-of-vlew# Other codes weve devised 
for other information such as type of data, grid-r^oints, 
or location of station. The UDG was abridged t'* save space 
on the punched cards by assigning the digits 0, 1, 3, and 
k to the four major categories included in the data base, 
i.e., practical meteorology (55l»50), scientific meteoro- 
logy (551 •51/9), hydrology (556), and oceanography (55"' .!j.6). 
All other fields are taken directly from the UDG t^^ j.es 
provided by VINITI for geology, geophysics, and related 
sciences (PID#i4.00). 

This LDC (Local Decimal Glasslf Icatlon) system does not 
change the official UDG numbers as used in other places, 
and the abridgements can be automatically converted back 
to standard UDG notation, either manually or by computer. 

Automated Printout and Updating of UDG Schedules in Russian 

GPNTB (S^-ate Public Scientific and Technical Library), Moscow 



Computerized system designed for tables and Extensions and 
Corrections of Russian UDG editions. 



-51- 



UNITjSi) KINGDOM— 1 



Alphabetical Subject Index to the UDC (ASI) 

Atomic Weapons Research Establlshni nt (AVKE) Library (Alder- 
maston) 



Beginning late in 1962, the AWRE Ulbi^ary at Aldermaston 
started placing their index to the UDC (ASI) on punched cards 
in order to make it more readily available to various depart- 
ments of their library and to other division or associated 
libraries. Two or more punched cards were used for each 
entr^ where necessary. Lists were run on an IBh ll|.01 or 
14^/0 computer after experiments on an I£M %2 tabulator proved 
too restrictive, A data base (list) of 1|.,000 entries on 
cards was iritially punched. Additions at the rate of 
roughly 250 entries per quu^ter were used as a basis for a 
new^ updated printout. 

Problems encountered in handling auxiliaries were solved 
along lines suggested by Robert Freeman in 1961|.* Costs of 
punching, printout, and other associated costs are set fortn 
in a 1961|. article by O^jless and Ayres, Later extensions 
of the mechanization to a eatalogi^ and ordering MjMt^m. 
(AMCOS) were described in 1967 in some detail by Ayres and 
others. Difficulties and advantages encountered in using 
UiX; are sunned up by Lindsay Corbett (1968). 



Aldermaston Mechanized Catalogaing and Ordering flyetea (AMCOS) 
AUH£ (Aldermaston) 



The AMCOS System, developed in 1967 and operational from 
Januarv 1968, uses an IBM 870 Document Writing (card-type- 
writer) System, with the Udg for subject access according 
to the L.C, MAHU format and BNb tape system. After the com- 
puter-produced catalog was conpletedj experiments ±n on-line 
retrieval were to be atteii5)ted. 

Periodical holdings have been converted to MAHu/BwB format 
for coxnputer listing, using the UDC. 

spi service using chemical titles and MAKC/BNB tapes was also 
att.mpted (Corbett, 1968). 
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Admiralty Underwater Weapons Establishment (aUWE) Project 
Scientific and Technical Information Centre (Portland, Dorset) 



Beginning In 1952, the AUWK, STIC, used the UDC for subject 
classification in the fields of physics, chemistry, metal- 
lurgy, oceanography, and mechanical and electrical engineer- 
ing. I'here were about 1^0, OOf' aports in the collection as 
of 1968, with an annual inta' )f about 5#000. Books are 
shelved in TOC order. 

The system described by H. J. Norrls (1969) was a proposed 
system, embracing data-links, with blocl^-processlng at 
first. It was hoped that display consoles could be used 
as in the -AuOAClOUS" experiment of Freeman- Ather ton . 
Details of the material to be punched, flow-diagrams, and 
sample accession lists are included in the Norrls report. 

Jlne computer files are used. Subject Indexing by UDC 
involves the full use of coordinate nionoers and a\ixlllarles« 



Operational UDC-Based Subject Listings and SKL System 
British Steal Corporation (Motherwell, Scotland) 



A :^electlva Dissemination of Information (SDI) system Intanded 
for managers and scientists has been developed at the British 
Steel Corporation, Colvllle Metallurgical Services, Mother- 
wall, Scotland, using the UDu as the basis for user profiles. 
Punched cards are prepared for all items selected by the in- 
formation office for notification to clients. Material 
includes English, translated foreign and foreign technical 
papers, patents, standards, research reports, and books. 

Abstracts are not on cards, but the conqplete bibliographic 
data are used for input and mm wekkly on an ICL 1903 computer 
at Clydebrldge Steelworks, Cambuslang, Scotland. A selection 
number, author, and a Uuu list are produced each week. UDC 
lists are based on the principle of rotation of numbers (up 
to five) as are the authors (up to five). 
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Monthly ctaaulatlon xoms. In duplicate^ are also produced. 
Card files were abandoned on October 1, 1968, as the ciami- 
latlons have proven adequate* 

3DI programs were tested and made operatloBAl on a trial 
basis early in 1969. Preliminary results of service 
using this system proved it to be more accurate than 
conventional service by even the most experienced informa- 
tion specialist, perhaps because automation arouses much 
enthusiasm (Hindson, 1969, 1971 )• 



Computerized UPC Subject Index in a University Library 
City University Librsury, London, England 

Starting in 196? the City University Library extended its 
automation program to include the subject index to the classi- 
fied catalog, the authority files and the press clippings 
subject index (Cowbum and Enright, 1968). 

Programs were written by David Hanson of the University Con^juter 
Unit. These are described in detail and examples shown in his 
article (Hanson, 1968). 

Use was made of the AWRE Alphabetical Subject index to the UDC 
(Cayless and Ayres, 1961^.). Every effort was made to force the 
computer to do what the librarian wished, so that no modifica- 
tions need be made to conventional indexing (length* form or 
number of subject headings, length of UDC codes, use or order 
of auxiliGa*ies, etc.). 

Indexes are in book fonn, a saving in space o/er card files. 
Multiple printouts permit several copies to be made at one pass. 

Two files are kept: A/2 and UDC sequence for main subject index 
and for press-clipping file. Three types of cards — directive 
cards, A/Z cards, and UDC sequence cards are used for input and 
six types of output can be generated: UDC or A/Z with main 
index or with press-clipping file or with both combined. Up- 
dating C€Ln be as often as is desirable. 
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M&GA Concordance between Subject Headings and MPC N\mbera. 

American Meteorological Society, Meteorological & Geoaatro-- 
physical Abstracts (Washington, D»G.) 



In 196^, the American Meteorological Society began keypunching 
a list of 20:, 000 subject headings with equivalent UiX; numbers* 
This list had bean compiled by hand at the end of two and one- 
half years, five years, and ten years of publication of 
Meteorological Abstracts . Only the two and one-half year 
list of less than ^fOOO* terms was done in both alphabetical 
and UDC arrangement— by the time 6,000 or 10,000 terms had 
accxmnilated, the manual sorting by Uix; became almost hope- 
less. Hence, the program for doing the ten-year cumulation 
by tabulator or ccnt^uter was an attenpt to acconqpllah some- 
thing which was otherwise lii^)ossible— a most cogent argument 
for use of machines* 

Slight technical difficulties arose from lack of certain 
symbols (e*g*, the colon). Further problems arose from 
"fixed fields" not being sufficient for some of the longest 
groups of numbers. A very useful conputer printout, however, 
was made In Octuplicate for use by the classifiers as well 
as for e^erimental use* 

Flinching was first done on an IBM 026 with Interpreter (to 
indicate at the top of each card what UDC numbers and subject 
headings were encoded). 

In 1961, one of the first IBM 890 Document writing Systems 
In the country was installed. This enabled printouts of 
sections, as well as of additions, annual cumulative addi- 
tions, up to 196i|., special profiles of Interest, exaxnples 
of experimental systems such as the one used for the satel- 
lite bibliography (q.v.), and siiailar products, to be made 
on the spot in single or multiple copies* Alpha and numeri- 
cal fields could be reversed. 

For larger printouts an IBM 87O tabulator or a ll^^Ol computer 
was used. The con?)uter editions were made from the single 
original deck of cards (subject headings and UDC), However, 
a reversed deck (UDC and S.H. ) was made for control and refer- 
ence purposes. The reversal and inverted printouts proved 
to be remarkably L xpensive when done by high-speed computers 
or accessory device 



ERLC 



-55- 



UNITED STATES Oi^ AMERICA— 2 

Meteorological and Cleoas trophy s leal Tltlaa (MtoiT) 
ABierloan Meteorological Society, H&&A (Washington, D.C.) 

The first atteaqpt at arranging titles of articles or reports 
by ooiiq>uter with the UDC as one of the access points was car- 
ried on for two to three years by the Anerlcan Meteorological 
Society* 

It was suggested late in I960 that the VOO ntnabers asf Igned 
to an article coiad be added to the title and used as a "key- 
word" in context — that is, rotated (or permuted) secjuantially 
in the same way that keywords are rotated and ordered. The 
numbers woiad naturally coma after all of the alphabetical 
keywords were listed, and no would not be interspersed. 
Moreover, numbers are, in general, self-arranging, either 
manually, by sorter (tabiaatorT, or by con9>uter. 

Robert J^eeman, in charge of CT (Chemical Titles of the 
Chemical Abstracts Service), after some experimental program- 
ming and wiring of an IBM tabulator, came up with a crude 
model based on listing only the UiX; numbers in one run, and 
only the Keywords in context (titles) in another run. The 
KulQ index was published as the first ejq>erimental issue in 
April 1961, without the Ujl)C index — then in the developasntal 
stage* It was agreed that subsequent developments would 
involve no changes in the basic IBm-KWIg program and experi- 
mentation to achieve the most meaningful array and display 
of Uix; nmbers and titles. This was first demonstrated in 
Ji^ae 1961. 

After the first crude printout it was suggested that several 
modifications could be made to ii!9>rove browsablllty. These 
Included breaking the solid colxamn by leaving a line-space 
before each main new heading, and adding the subject-beading 
equivalent of each main heading after the UuC number wherever 
desirable. The subject headings were determined by literary 
warrant (i.e., frequency of entries under each) and by their 
inportance in the Uu; hierarchy with emphasis on the main 
fields o. interest (the environmental or geophysical sciences). 

A separate deck of cards was punched for the headings, with 
asterisks before eahh niattber to insure their coming before 
rather than within the body of subsidiary references. Thlf 
proved unnecessaiTr since the fact that no item number code 
followed the heading on the heading car^ and all reference 
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cards had a reference code in certain oolinnns— toe ^'nothing 
comes before something" principle-insured the heading card 
preceding other cards with the sane UDC; number. Another 
logical modification — yet one which few who use UDC for 
title listings have been moved to introduce — is the siqpprea* 
sion of repetitive UDC numbers or portions of number groups 
in vertical array. 

The progran was named UNIDi!;^^ for I^iversal Decimal KlasslTl- 
cation—there being no other similar or related product with 
that trademark. 

Although the first issues of M&CxT with the FNIDKK Index were 
compiled on an IBM l^OJ tabiilator, the^ program was eventually 
adapted to allow computation and printing on an IBM 1401« 
Just then available. This sped production. 

In all, 19fOOO titles were listed in a dozen issues, from 

March 1962- January I96I4., two of which were cumulative for 
six-month periods and comprised $,000 or so titles each. 

The only intellectual work required was the addition of the 
UiX) numbers, based on titles alone, at a cost of less than 
per title at that time. Quality -^f UDC assignments was 
not as high as for assignments by the same indexer from an 
abstract or from the article itself, yet evidence from 
printouts was that it was adecjuate and far better for retrieval 
than a random arrangement under major rather than detiiled 
headings. 

The program has since been used on a variety of coinputers 
for a variety of purposes. Later modifications, such as 
boldfacing headings (by repeating the same line three times 
while printing) greatly improved the browsability. Other 
modifications were made by Freeman, with sxaggestions from 
Martin Russell of the American Geological Institute, and 
Malcolm Rigby, editor of M&oA, M&i>T, and NODC Titles. (See 
under Geo-Science Abstracts and hODC Titles ^ and by Vicentlni 
in Brazil and Paldi in Israel. 
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Mechanization of UPC Schedules—Single Language Editions 

American Meteorological Society « M&GA« and U,S« National 
Committee for ^ID XhSaOFlD/VIx:) , Joint Sponsorship 
(Washington, D.C.) 



Several crude atten5)ts were made in 1962-3 to show that UDC 
schedules could be put into machir.eable form and printed out 
in a readable display. Finally a satisfactory saji9)le vas 
produced from pmched cards with printout on an IBM IkOl 
(Rlgby, 196lMt)- 

The present exaii5)le was taken from the full English edition 
of the 551.5 (meteorology) schedxiles. 

Siiiq)le programming eliminated the maze of digits resulting 
from line after line of solid numbers. Whenever a group 
of numbers set off by one or two decimal points (e.g., 551. 
or 551.507., or 551. 507. 362. ) was repeated in a vertical 
column, the repeated groups were suppressed (i.e., not 
printed) making a much more readable and presentable display. 

More snphi ^cated computers proved capable of printing 
boldfaced headings by repeating the same line two or three 
times, and later still, conqputer-driven coiiQ)Oslng machines 
could vary the type fonts to provide a great variety of 
hierarchical headings automatically. 



Mechiailzatlon of UDC Schedules— Multi-Lingual Presentations 
American Meteorological Society, M&OA, and USNCl?T[D/UDC 

Since there must be a coirqplete concordance among various lang- 
uage editions Issued at any given time — the original P-Notes 
and extensions giving the definitions of numerical terns in 
one, two, or three of the official languages (English, Freiich, 
or German) at the same time—it is obvious that the UIC num- 
ber Itself can serve as a unique code for a concept in any 
number of languages if it is desirable to have an automati- 
cally compiled and printed concordance. Also, it is evident 
that these "codes" are in general self -arranging or ordering 
for multi-lingual editions. ~o -o ^ 
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The first atteii?)t at such a display envisioned equivalents 
for a term in two or three languages extending across a 
id.de page on the same line. However, no available standard 
computer-driven printer had a wide enough page to accommo- 
date three or more 80-column cards on the same line. More- 
over, it is hard for the eye to follow across a page, even 
if such long lines could be produced. 

a happy compromise was introduced into the second attempt: 
the second, third, or n*^ language equivalent was printed 
on successive lines, but indented three or five spaces for 
each additional language. Thus all the terms for a given 
language are in the same vertical column, yet the aya can 
nore easily go from the number to the term as it is in 
closer proximity than if extended across the page. 

The latest abridged schedules for Class $Z (astronomy and 
geodesy j and Class 55 (geodesy and geophj^sics) were put 
on 89-column punched cards by CKIk, inc., Washington, i).C., 
for 13 languages — a total of 1^0,000 cards. Work was begun 
in late 1962 and completed in 1961|. 

x'he languages encoded were English, French, German, Spanish- 
Portugese, Italian, Dutch, Swedish, Polish, Serbo-Croatian, 
and Russism (transliterated from Cyrillic to homan characters). 
Examples (appendix Ilia) ware printed out and diacributad in 
three languages (English, French, and German) and five (Eng- 
lish, French, German, Italian, and Swedish) langoiages. A 
sample giving the equivalents in all 13 languages was also 
prepared by computer and distributed (June 196k.) but all 
schedules were displayed as single-language rather than 
multi-lingual format. 

The equipment used was an IBM 709C with a l^Ol printer. t*ro^ 
grainming was by CEIri, following instructions from Malcolm 
Rigby of the American Meteorological Society, chairman of 
the U.S. National Committee for PID/UDC. 

A final report was issued in June I96I4. (Kigby, 19614^). It 
contained all of the exair^les of printouts of single and 
multi-lingual editions as appendices and included a great 
deal of data on alative costs of ke3rpunching material in 
different largutx^ses and of different volumes of material 
(the really crucial factor in cost). The whole report 
with appendices can be obtained from the nTiS at Springfield. 
Va., under uo. 1^8-168,931. 
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Satellite Motjorology Bibliography; Multi-Access Indexing 
System for Abstracts 

A2nerlcan Meteorological Society, M&CfA (v/asMngton, D.C.) 



Using an IBM 7090 computer and an IBM ll^^Ol printer, CEXK, 
Inc., with guidance from Malcolm Rigby, produced an open- 
ended, multi-access indexing system for abstracts or titles 
and demonstrated it vith 1,000 items on satellite meteoro- 
logy, x'he work was done between January and September 1963. 

A dozen types o f a rray or indexing, several levels of abridge- 
ment, and many type styles of printing formats were built 
into the system, hunning heads, section headings, pagination, 
boldfacing, etc., were encom^-issed* 

The UDu index allowed listing in uDC sequence with or without 
titles of headings. KWiu, subject headfiig, chronological, 
author, corporate author, project or grant, journal or serial 
title, or sequence ntanbers could be used to select or arrange. 
Abstracts could be included or omitted at will. 

A variety of citation orders or "fullness" could be effected: 

UDC number— date~title--ltem nximber 

UDC number--tltle— author — item nuinber 

UDC number — author — title — item number 

Author — title — date— item number 

Item nijmber — UDC number — citation— abstract 

Author — item number — abstract 

UDC nximber — subject headings — item niimber 

Similar systems have been devised since 19614- by luM and others, 
but although UDC numbers can be substituted for subject headings 
in these packaged programs, the special featxores of UDO require 
sub-routines not in the generalized programs. 
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Anntial Index to Geo^Sclence Abstracts 

American Geological Institute (AGI) (Washington, D.C.) 



Using the basic IBM l^Ol UNIDEK program, used in Meteoro- 
logical and Geoastrophysical Title s ( M&GT ), Martin Russell 
of the American Geological InstiuHEe (Editor of Geo-Sc iences 
Abstracts), and Robert Freeman (of the American Meteorologi- 
cal Society) made modifications for the indexing of Geo- 
Sciences Abstracts (lussell and Freeman, 1965). 

A saiqple containing both systematic (T7DC) and alphabetic (KWIC) 
indexes was sent to a broad selection of geologist users for 
comment (^^ol. 6, No. 1, Jan. 19614.). The preponderance of 
those responding favored the systematic approach, which is 
familiar to geologists and taxonomists in biological sciences, 
over the keyword- in-context. 

On the basis of this response the program was adapted to the 
annual index for Geo-Sc ience s Abstracts for 19624. and the same 
system was continued through the 19b$ and 1966 annual indexes. 
In 1967 f the titie and scope of the abstracts was changed to 
Bibliography of Geology Exclusive of North America^ with UDC 
entries assigned to each abstract or title and available for 
retrieval but not used in the printed indexes. Emphasis on 
non-American geology gave support to continuing use of the UDC 
for non-American users as well as subject headings for Indexing 
or retrieval for American users. 



Automattd Selection and Indexing, of Oceanographlc Literature 

National Oceanographlc Data Center (NODC), and American Met- 
eorological Society, M&GA (Washington, D.C.) 



To demonstrate the possibility of selecting articles on a given 
subject or subject profile from a broader population or data 
base, such as II^A, M&GT, or the later NODC Qoarterly Accessions 
Robert Freeman attempted a semi-automatic "retrieval and display 
experiment using the M^T data base for October-December 1963 # 
on an IBM II4.OI. (Freeman, 196l4.a). 

In this experiment all punched cards for that period (M&GT 
1963:10, 11, and 12), having 55l«jf6 (oceanography) assigned, 
were sorted out and run with the UNIDEK program (with slight 
modifications). About 360 items were selected from a total 
of 2,200 run in M&GT for the three-month period. 
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Such a system could be made completely automatic with some 
programming expenditure (e.g., to re-sequence the identifi- 
cation numbers which, in this case, had large gaps where items 
were not selected). Further extension of the system towards 
complete automation for SDI was demonstrated in 1967 by Free- 
man and Atherton in the "AUDACIOUS" experiment (Freeman and 
Atherton 1968b, c). 

The prototype issue published May 19, 1961|., consisted of 
four parts and a list of subject headings with corresponding 
UDC numbers. The four parts included: (1) A bibliography , 
con5)rising the name of the journal or serial, voXione, issue 
and date, the author or authors, the coaQ)lete English title, 
and the inclusive pages, and an identification number (year, 
month, and item number); (2) a systematic UDC index with equi- 
valent place or subject headings, UhWB Ap^PdpPlACA, at the 
head of each new UDC sequence, and the corresponding identifi- 
cation number; (3) a KWIC index , with reference number; and 
(U) an author index , with reference number. 

The prototype was the only issue prepared. However, it was 
modified slightly and made operational for two and one-half 
years as NODC Quarterly Accessions (Rigby, 1966) as a 
quarterly publication but with monthly printouts in octupli- 
cate. 



national Oceanographic Data Center (NODC ) Q^a^terly Accessions 
American Meteorological Society, M&GA (Washington, D.C.) 



Another adaptation of the UIJIDEK system for multiple-access 
indexing, more like the original Meteorological and Geoastro- 
physical Titles than the annual index to Geo-Sciences Abstracts , 
was initiated in January 1966 with progranaing adaptations by 
Robert Freeman and input-output on IBM II4.OI by CEIR, Inc., of 
Arlington, Virginia. Records were punched on IBM SO-column 
punched cards. 

The quarterly publication was a by-product of the monthly 
computer-printouts which were made in ei^ht copies, for the 
NODC laboratories. These monthly records were cumulated 
quarterly and printed with UDC, KWIC, and author indexes, and 
sequentially arranged bibliography for each issue. Annual 
cumulations were also made €Lnd printed out (but not published) 
and the tapes preserved for searching and further cumulation. 
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The total number of entries in the two and one-half years 
{1966-June 1968) was about 10,000. These were used by 
Preeman and Pauline Atherton in their AIP/UDC tests of 
efficiency of the UDC as an indexing language for retrieval 
(Freeman and Atherton, 1968d) • 



ICAS Voc a bulary 

Interdepartmental Committee on Atmospheric Sciences (Washington, 
D.C.) 



A crude attec^t at creating a structtired vocabulary by computer 
was made during 1965 by a committee of U.S. government infor- 
mation specialists under the auspices of the Interdepca*tmental 
Committee on Atmospheric Sciences (ICAS). Malcolm Rigby of 
the U.S. Weather Bureau guided the project, with Robert 
Freeman doing the programming and supervising the key- 
punching and computer work (IBK 11^.01 operated by GEIR, Inc.). 
The costs of keypunching and listings were supported by 
the National Science Foundation through the U.S. Weather 
Bureau. 

Essentially, the vocabulary was constinicted by merging word 
lists provided by 13 U.S. government agencies. These lists 
were merged by computer (alphabetically) and refined by the 
committee of eight or ten experts meeting for a day o*- two 
every month or so for three or four months. 

After weeding, addinc^, cross-referencing (see and see also ), 
and smoothing editoixally for redundancy orTnconsistency of 
pliiral forms, etc., the UDC numbers most -elevant to the 
concepts subsxamed by the tern were supplied by an indexer 
long experienced with UDC, as well as with subject indexing 
with natural languages, and with vocabulary control with 
UDC. It was espedially important that the assignment of 
terms be laade by someone who had been constantly using both 
UDC and descriptors in the atmospheric sciences, with all of 
the latest schedules available, and with most of the terms 
already at hand in control lists with corresponding UDC 
numbers. Otherwise a large proportion of the terms would 
present insirmountable obstacles, or would be given irrele- 
vant or inaccurate number assignments. 
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The vocabulary consisted of four parts: 

(1) a list of major categories, (UDC and A/Z arrangement) 

(2) a list of terms included, (alphabetical arrangement) 

(3) a list of terms with equivalent UDC numbers, and 

ik) a list by UDC number with terms which had these 
numbers assigned. 

The last list constituted a crude thesaiirus. Programming 
included suppression of repeated numbers or groups of 
three, six, or nine digits within numbers, except at the 
top of a new page. Further prograianing would eliminate the 
inconsistencies when colons or brackets separate groups. 

A second "reversal" Rave an alphabetical thesaurus with all 
associated higher or lower order terms. Such an experiment 
was attempted by DDC for Project Lex, but the programmer had 
little knowledge of UDC, and the results were only partially 
successful, especially where groups coordinated by a coloi, 
or other auxiliary notation, were used to define a term 
more precisely than would be possi;jle with a single UDC 
flcroup. In other words the hierarchically arranged portions of 
the schedules work almost perfectly for thesaurxia production 
by EDP; the coordinated terms in UDC schedules do not work in 
special editions, although in an overall edition (covering 
many disciplines) the pre-coordi-ated terms would work nicely 
in creating an automated hierarcny. 
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ATP/UPC Project 

Bobart Freeman and Pauline Atherton (American Institute of 
Physics. Washington, D*C«} 



The most exteDSlve and Intensive project ever undertaken for 
development, testing, and evaluation of the UDC as an 
Indexing language lor use with automated systems was com- 
menced in July 1965 by the American Institute ol Physics, 
iinder grai.t GN 1^33 of thu U*S* National Science Foxandation, 
^Ith Robert Freeman as project supervisor, Pauline Atherton, 
as principal investigator, and others a^ advisors* 

Results were far too numerous to specify herein-- nine conpre- 
hensive reports have emanated from the projecc (Report Nos* 
AIP/XJDC 1-9, incl*, 1965-7 )» plus a review and extracts 
from the final report in the Proceedings of the Copenhagen 
Seminar — Sept* 2-6, 1966 * Briefly, However, the results 
comprise: (1) development of a machine -readable file of 
UDC schedules in the English language (about 93% of the 
English medlixm edition); (2) a mechanized UDC file mainten- 
ance system; (3) experiments with automated alphabetic 
indexing of UDC schedules; (1^.) automatic typesetting and com- 
position of UDC schedules; (5) rules for keyboarding UDC 
schedules; (6) collection of machineable data bases in 
nuclear science, metallurgy, meteorology, oceanography, etc*, 
for experiments in evaluation and retri aval ir both batch- 
processing and interactive mode (see AUDACIOUS); and (7) 
statistical evaluation of the UDC as a retrieval system* 
Moreover, the Copenhagen and Frankfurt seminars were "spinoffs" 
of the project and resulted in appreciable feedback and further 
experimentation* 

The various AIP/UBC reports give all of the statistical details, 
including flow charts, lllustx^atlons of equipment, tables and 
graphs of data, inpnt-output specifications, etc* (See Freeman 
1965» 1966, 196^"; and Freeman and Atherton 1968 a, b, c, d*) 
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Project AUDACIOUS-^UDC Interactive Retrieval System 

Robert Freeman and Pauline Atherton (American Institute df 
Physlca, Washington, D.C.) 



Barl/ in 196? # Bobert Freeman and Pa%line Atherton decided to 
use soxae of the data bank which had been developed for the 
main AIP/UDC project tests and evaluation experiments to 
demonstrate the capabilities or limitations of the UDC when 
used for retrieval in an interactive mode by library science 
students, teachers, and other technical or lay personnel. 

The t4st was run against the more conventional data bank 
provided by the Atomic Energy Commission from Nuclecu? Science 
Abstracts in November 1967. The terminal (display console} 
was located at the Syracuse University Library School, the 
coBQ)uter at Rochester. A standard program (DATRIX) of Xerox 
Corporation was modified to take care of special UDC character- 
istics. 

The conclusion wgb that the UDC could be used as easily as 
natural language for interac^-ive retrieval — in some cases 
results were better and in ouier cases results were poorer 
than vlth the controlled vocabulary of EURATOM. Further tests 
of this kind should be made. 

Obviously, familiarity with the UDC in one»s own field would 
make for faster and mere significant results. A "phone book" 
or guide to terminology and UDC would also speed up and sharpen 
retrieval, though this violates the philosophy of interactive 
retrieval. Knowledge of what is in the data bank, the amount 
of data in the bank, and the depth of indexing (in either 
mode) are also significant factors. 

Finally, the adeptness of the searcher in use of electronic 
equipment and in following precise instructions favors the 
young and ma^^hine-orlented as against the older and more 
verbally-orlbi.ted who "blow up" when confronted with the 
demands of electronic equipment. The field of enquiry is 
also significant— those hab'tmmlly thinking in an hierarchical 
framework (taxonomists, paleontologists, geographers, etc.) 
would favor the decimal classification approach as would 
those working in a multi-lingual as contrasted with a mono- 
lingual environment. 

The routine involves asking for UDC numbers corr« <»ponding to 
a given term or terms, requesting the number of lv«»«a (records) 
fulfilling the specifications in V'JC and/ or Aatura- 'language, 
broadening or narrowing the search if need be, and finally 
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seeking a display of citations fitting the tailored sltua- 
tlon--hopefully $ to 20 records. "Answers" may be stored 
in memory or set aside for further consideration while 
other requests to modify the original request are tenta- 
tively being explored. A permanent record on Xerox can 
be made of the results of the search at any stage-<-U8ually 
at the end of the process--befora going on to another new 
search or accepting the rindin^s as adequate (Freeman and 
Atherton, 1968b, c). 



ESSA Library Holdings in Ooeanography (1710-1967) 

U.S. Environmental Science Services Administration (Washington, 
D.C. ) 



In the summer of 1968, Herner & Co. of Washington, D.C, began 
keypunching, programming, and printing about 3,000 records 
from the shelf lists of the three major ESSA libraries 
(Atmospheric-Sciences, Geophysical-Sciences, and Boulder Lab- 
oratories), using subject headings and classes as guide lines 
for selection. 

Each library used a different system of classification for 
shelving (not for real classification) and different voca- 
bularies or subject-heading lists for indexing— in fact, the 
same library often used more than one system over the 100-150 
year period of its existence. 

The purpose of the experiment was to make a pilot-type book- 
catalog with six or seven indexing or access modes, to conpare 
the effectiveness of the various indexes, to evoke serious 
problems or discover areas where improvements should be made 
before a larger sample was attempted, and to test it on 
operating libraries in a field (oceanography and marine meteoro- 
logy) just coming to the fore, and wherein a new library and 
institute had just been established (in Miami). 

To provide at least one common classification or indexing 
factor, UDC numbers (two to three per item) were assigned 
from the shelf-list cards, by Bill Doudnikoff and his consul- 
'Cants • 
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The Indexes prepared were: 



(1) Systematic (UDC) (5) Contract or Grant Number 

(2) KVIC (6) Subject Heading 

(3) Author (7) Bibliography by library in 
ik) Corporate au'^-hor chronological order. 



Printout was in upper and lower case for the first time with 
this type of system. Input was by IBM MT/ST. 

A minimum of editing and tagging was done manually before key- 
punching; it was correctly assumed that the vcu-ious listings 
would bring into bold perspective those areas where manual 
editing or tagging was most urgent. 

Records are all on magnetic tape as well as pimched cards, for 
updating or retrieval J.f desirable. 

About 100 copies were printed in June 1969 for review purposes 
or comment and for use by the ESSA libraries. 

The UDC index is similar in most respects to the UNIIMC 
inde-r.es — headings are arbitrarily assigned on the basis of 
frequency counts run from a listing of UDC numbers alone, 
and the headings are listed in both systematic (UDC) and 
alphabetical arrangement. 



Oceanic Index — Cumulative Annual Index 

Evelyn Sinha (Mission Bay Research Foundation, La Jolla, Calif.) 



During 1968, Dr. Evelyn Sinha, editor of the Oceanic Index , 
had UDC nmbers assigned to all abstracts and titles in the 
Oceanic Index and ran a cumulative index by UDC number. 

The UDC numbers provided an additional access to the Keytalpha 
(modified KWIC, using assigned keywords) or author indexes. 
Listings were without any breaks or suppression of repetitive 
numbers or insertion of headings, so browsability was low and 
the index of very little use to anyone unacquainted with the 
UUC. 

The experiment was abandoned for reasons of economy when Dr. 
Sinha left the project. 
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Bibliography and Index of Geology (1969-72) 
American Geological Institute (Waabington, D.C.) 



In 1969, the Geological Society of Ajnorlca, with the American 
Geological Institute, began a mechanized retrieval system 
for the world«s geological llteratxare using the UDC as one 
of the access points • Natural language subject headings, 
authors, places, etc*, were also used as modes of access* 

The system was an outgrowth of the similar but less sophlstl- 
catei Bibliography and Index of 9?^j:?5^-^^--^^7^, North 
America (1967-b) which Included 12»000-lo,000 abstracts a year 
(with UDC numbers assigned to each abstract)* Earlier years 
issues (I96I4.-6) of Geo-Sc lence s Abstrac t s , also published by 
the Amerioan Geological Institute for the Geological Society 
of America, used the UDC (UNII^) for mechanized compilation 
of the annual indexes* 

A total of over 100,000 records was put into machineabl© form 
with the UDC as a mode of access. The depth of indexing and 
philosophy of creating UDC "sentences" or strings was fairly 
consistent and very specific* The ^ole system was replaced 
in 1972 and then dropped for lack of financial STTpport* 



Computerized Data Base for Meteorological and Geoastrophyslcal 
Abstracts (M&GA) 

American Meteorological Society, I^A, and National Oceanic 
and Atmospheric Administration, Environmental Science Informa- 
tion Center, Technical Information Division (Washington, D*C*) 



The ll4.,000 or more abstracts published in Vols* 23 and 2I4. (1972 
and 1973) of K&GA have been put into machineable form (magnetic 
tape) by Larry Buckland of Infraronlcs, Inc* This hac been 
done along the lines pioneered in 1963 for the Satellite Meteoro- 
logy Bibliography of MicGA * but with much more up-to-date methods 
of input. All bibliographic data, text of abstracts, and 
subject-headings, as well as UDC numbers for subject, place, 
form of publication, etc*, are available for searching, 
analyzing, or display in on-line, batch-processing, or 
normal printing, or for compilation of indexes of any kind* 
The data base can also be combined with others for the environ- 
mental sciences oDtained from other national or international 
abstracting and Indexing services that provide tape service 
for purchase. ?he tapes should also be valuable for voca- 
bulary control, provided some editing is performed. 
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TTDC Gtdda to WfO Meteorological Vocabulfcry 

Vorld Meteorological Organization Comnittee on Atmospheric 
sciences (UM0/CA3) Yerldbg Qmp pm Btbllosraphie Affairs 
(Washington, D.C.) MalcoLn Rigby, chairman 



The World Meteorological Organization has a half interest 
in the detailed TTDC tables for 55l«5*-*-nsteorolog7 and 
cli2Datolog7t having devised the scheme in 1930-35 and 
promulgated it as a "recomended practice" for all VMO 
service libraries and publications. It was and is a part 
of the HMO technical regulations. 

The tables for however , are far from adequate to 

classify all or even most books , articles, or works in 
meteorological libraries, publications, or abstracting 
services. Hydrology (556), oceanography (551.46)* and many 
cognate subjects figure vei^ heavily in ¥M0 library practice. 

Hence, it was proposed in 1961; (WMO/CHy-II - Warsaw) and 
a^preed that after the new scheme for hydrology (556) was 
devised by a Joint VMO-PID ccnmaittee, the entire profile 
of Interest of WMO (Atmosphere-Hydrosphere) would be the 
basis for a WMO-UDC Cluide with scope notes, and that the 
terms would be put in machineable form in order to permit 
more frequent updating and printing. 

The work of punching the terms was begun in 1966, so that 
a readable printout was available in both alphabetic and 
numfric sequence by the WMO/CHy-III meeting in Oeneva in 
September 1966* 

Input was by punched card, with output on an IBM 360 (Com- 
puter and Software, Inc., ArlinRton, Ylrclnia). The punching 
was done so that printout could be either upper- or lower- 
case, or all upper-case, depending on equipment available 
or on requirements. Of course > this makes a more compli- 
cated program than all upper-case input* 

Funds were made available for substitution of the new 556 
scheme for hydrology auad for a few minor corrections. 
Later, a four-language edition will be published (both in 
UDC and alphabetical order) as part of a revised (second 
edition) of the WHO International H eteorological Vocabulary . 
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IirrERNATIONAL 0RGANIZATI0NS~2 



WMO/UNESCO — International Glossary of Hydrology 

World Matoorologlcal Organization (Genevat Switzerland) 



During 1968-9f a Joint Committee of TJIIESCO and the World 
Meteorological Organization (WHO) conqpiled a list of 1*300 
terms valid for hydrological work* especially relevant for 
the International Hydrological Decade (IHD). 

The terms were put on punched cards at the WHO Headquarters 
in Geneva. In February 1970, the UDC equivalents for most 
of the terms were furnished to the WHO for inclusion on 
the punched cards. UDC nxmbers assigned to this glossary 
Included those from the new 556 scheme for hydrology which 
was worked out by a joint W!'!0-PID working group for hydro- 
logy. The second draft of the list was published in four 
languages (English, French, Russian, and Spanish) in July 
1970, and the 393-page definitive (first) edition, con9)rising 
1563 terms in fo\ir languages (WMO #385), was published in 197U* 
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S torage and Retrieval Service for Global Data Proceaslnp 
System of world Keteorologlcal Organization 

World Meteorological Organization, World Weather Watch 
Planning CoBBittee for Global Data Processing System 
(Geneva, Switzerland) 



Among the recommendations of the planning committee and 
its experts (J. M, Craddock of the K. and N. K. Klyukin 
of the U*S*S.R.) on automated Inventory control for data 
generated and stored in various forzns by ;h . l^O-odd members 
of the WHO, was an elaborate and expe rimer taxly tasted sys- 
tem for description of the subjec*,, point-cf-vlew, form 
and place aspects of the raw, as well as published, data 
or literature containing date in the broadest maaning of 
the vepd data. 

The system for subject control, the LDC or Local Decimal 
Classification, is based on the UDC but ^he code groups 
are abridged to allow fixed field punch: (up to six 
digits). The Aorldgement is not at ti.e cvel of greatest 
detail but Rr that of "least common generality," For 
instance, dince most locators are in the fields of 
P^f;^^^^^^'{rn»teoToloeJ (551-50), and scientific meteorology 
15^' , then 551.50 would be abridged to "0" (so that 

1: >0?.362.2 would be 073.622) and scientific meteorology 

hydrology (556) become*, 3 and oceanography 
i551.t|.o), Ij^, and so on, thus preserving the detail that is 
essential for data control, while conserving hundreds of 
thousands of digital spaces, as well as digital or decimal 
principle (all digits allow some simplification in input, 
processing, proofing, etc). A con^uter could be prograianad 
to print out, if desired, the true UDC numbers (i.e. 7551. 5. 
p56, or 551.I|.6, etc.) from the initial place 0, 1, 3. k. 
... whenever they occur. 

'H^e fields of Interest outside of those providing the over- 
whelming majority of entries (such as geography, economics, 
mathematics) would not be abridged but taken from the UDC 
schedules "as is." If abridgement were necessary because 
or extreme length of code group, the abridgement would be 
at the end of the group or at the expense of specificity: 
the number of these items would be relatively few in any 
category and hence would not require the degree of spec!- 
ricity that would be needed in the major fields of interest 
represented in the data bank. inwres^ 
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Although this voluminous proposal (ct. World Metoorc logical 
Organization, 1970) has not yet been i]iQ)lein0nted on an 
international scale, it was suggested that a nxamber of years 
of experience among those services capable of testing It 
(such as in the Union of Soviet Socialist Republics %ihere 
it had been used in an automated system since 1969 by the 
jJtata Center of the Hydrometeorological Service at Obninsk) 
would be valuable before iiniversal acceptance* Suggested 
codes for all categories sucn as form, place, etc., are 
presentea in extenso in the above-cited report, along with 
2ngiish translations of early papers on the subject by 
those who developed the system in the U.S.S.R. (see World 
Meteorological Organization, 19714^, Kliukin, et al., 1969, 
and Tclmac:.9v, et al., 1969). 



Guide to the World^s Abstracting and Indexing Services 

International Federation for Documentation (The Hagxie) and 
National Federation of Abstracting and Indexing Services 
(Philadelphia, Pa.) 



In 1963 and 1965, the U.S. National Federation of Science 
Abstracting and Indexing Services (NFSAIS, now nfais) and 
the International Federation for Dociunentation (FID) each 
oublished guides to A&I services in all countries having such 
services. The NFSAIS Guide contained about 2,000 references 
to both abstracting and Indexing services, but was confined 
to science and technology. The PID Guide covered abstracting 
services only, but embraced services in social sciences and 
the humanities as well as in science and technology. The 
FID Guide was revised, enlarged, improved, and updated in 
1969. Both guides were keyed to the UDC as one node of 
subject identification or access. 

In 1972, a Joint PID and nfais project was undertaken to build 
a data brse covering all indexing as well as abstracting ser- 
vices in all fields of knowledge. The data base will be in 
machineable form so that searches can be made by coiiq>uter in 
addition to the automatic generation of the several indexes 
to accompany the published directory. UDC numbers are assigned 
by PID. Paper tape input is also provided by PID. The paper 
tape is sent from FID in The Hague to the subcontractor liT 
Research Institute for conversion to magnetic tape and pro- 
gramming for machine processing and printing. 
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The data base or tapes, consisting of about 3*000 records, 
are to be retained by both nfais in Philadelphia and FID 
headquarters in The Hague for searching €uid both organixationa 
will sell the Guide when published tn 1976, 

Among the indexes to be generated are country, language, 
institution, subject, and pofsibly other indexes, A supple- 
mentary file is also being maintained for services that deal 
in coB^uter products such as tapes, whether a publication 
results or not. There are about 100 such services. 

The intention is that the data base will be continually re- 
vised and updated with information on new services, services 
that cease, or those that change in scope after publication 
of the 1976 edition. Further editions and supplements will 
then be possible without redoing the whole publication as 
has been the case with the original guides of both organi- 
zations . 
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Svaanary 

The work of the voliintary international Subcommittee on Mech- 
anization of PID/CCC (iinder various names since its original 
constitution in 1963 as a Joint Sub-Committee of PID/CCC and 
KSR) has resulted in several substantial achievements, as 
demonstrated in this lO-year report. Among these accomplish- 
ments have been: 

1) Demonstration that the UX is capable of manipulation 
in mechanized information s^ items as effectively (and in some 
cases more effectively) as any other classification system 

or any purely verbal system for storage and retrieval 

2) Demonstration that the UDO is especially efficient 
in indexing storage, retrieval, or display of multilingual 
information, vocabularies, data inventories, etc. 

3) Provision of an international forum for exchange of 
ideas and suggestions for use of computers in a variety of 
ways to control UDC schedules, vocabularies, or documents 
that have UDC numbers assigned 

I4.) Provision on an official mechanism for sponsoring, 
organizing, or conducting periodic open sessions on mechani- 
zation and the UDC, and for publishing the proceedings of 
these seminars (Copenhagen, 1968, Frankfurt, 1970, etc.) 

5) Stimulation of publication of articles describing such 
systems as have been developed experimentally or operationally 
since 1963. At least 100 such articles or reports are cited 
in the Bibliography (Part III) and there are undoubtedly a 
score or more similar papers that have not yet been discovered 
or citations verified for inclusion in this report. 

It is hoped that this report and the future work of the re- 
cently re-constituted Sub-Committee (under Prof. Dr. Sydler, 
of ETH Zurich) will double or treble the efforts and accomp- 
lishments along the lines of this report and even more pro- 
mising along new and unforeseen lines, during the next decade. 

Meantime we hope to have any if not all such efforts or pub- 
lished reports called to our attention, either directly or 
through the FID Secretariat or the Secretariat of the PID/CCC-M 
Subcommittee . 
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Aoronma nd Abbreviations 



AftI Services 
ABC 

ADF 



AOI 
AGU 
AIP ^ 
AMCOS 

AMS 

ASI 

A3IS 

AUDACIOUS 



AUWE 
AWRS 



Abstracting and Indtixix^ Servicea 
Abridged Building ClmssiTication Code for 

Architecta, Buildera, and Civil fiigineera 
Automtic Data Proceaaing (include a use ot 

input devicea, tabulators, co^>utera, etc.. 

Ox all tjpea). 
Aaerioan Oeologi'ai Inatitute, Wa^ington, D.C< 
American Oeophyaical Xfaion, Vaahington, D,C. 
American Institute 0or Phjaica, Mev York 
Aldenutaton Mechanized Cataloging and Order- 
ing Syaten (of XURB, Aldermaton) 
American Meteorological Society, Beaton, 

Maaaacfanaetts 
Alphabetical Subject Indexing (to xn)C, 

part of AMCOS ajaten of AVRB, AlderMston) 
Aaerican Society for Inf oration Sciencea 
Autonatic Direct Acceas to Informtion with 

the On-Llne UDC System (part of AIP/UDC 

Project) 

Adidralty Underwater Weapons Kstablialmnt, 

Portland Bill, Doraet, n.y, 
Atoaio Weapons Research Bstabliahaent, 

Aldemaaton, U.e. 



BISRA 
BITB 



Britiah Iron and Steel Reaearch Aaaociation 
Britiah lational Bibliography 



CDC 

CBIR 

OIA 

CIIHTB 
CNR3 

COBOL 

COMPASS 

CP/CMS 

CT 



Control Data Corporation (U.3, aou>uter 

nanuf acturer a ) 
Conputer Processing Corporation for Bconoiaic 

and Industrial Reaearch, Arlington, Virginia 
Centrale Informatie Afdeling (Central Infor- 

nation Department) of Bronawerk, Netherlands) 
Central Institute for Scientific, Tech nical ^ an<i 

Economical Information, Warsaw (now inn) 

Centre Hationale de Recherche Sciwtifiaue ^ 

IParia) ^ 
Coi^>uter Buaineas Oriented Language 
Computer Language 
Cambridge Monitor Syatem 

Chemical Titlea of Cnemical Abatracta Service, 
Columbua, Ohio 



DATICA Daniah CoBq>uter (uaed in Copenhagen) 

DUC Dewey Decimal Clasaification Syatem 

I^I Deutsches Hydrographi aches Institute Hamburg 

OK Unlveraal Decimal Classification (a^ uaed in 

Germany) 
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BSIC 
B3SA 

ETHL 
ETHZ 

FID 

FID/CCC 
FID/CCC/M 

FID/CR 
FID/MSR 

GBO-RSF 
GIHUS 

QnbH 

IBBD 

IBCC 

IBM 

ICA3 

ICSU 
IPIP 

IHD 



Doutscher Horasnausscfauaa (Oerman StandardB 

Infltitut), Berlin 
Deutschas Racbansantnm (Oanaan Computer 

Proceaalng Canter }» Darutadt 

Blactronic Diita Procaaalng (a,g,, by coBputar) 
3 Coi^)utar prograaa oaad by IBBD, Rio da 
Janeiro 

EInTironMntal Science Inforaation Center 
of HOiU 

SnTironaental Science Sarricea A<teinl0tra- 
tion of the U,S, Dapartwnt of Comarce*- 
1966-1970; aargad into HOAA in 1970 

fiidgenoaalachan Technichaa Hocbachula, 
Lauaanne 

Eidgenoaaiacben Technicbea Uochachule, Zurich 



International Federation for Docuaiantation 
(Federation Internationale de Doc^Bianta- 
tion; Haadquartera: 7 Hofwag, The Hague, 
N«»therlanda 
Central Claaaif ication CoMidttae of FID 
Subcoaaaittee on Mechanisation of UDC of 
FID/CCC 

Claaaification Reae^rch Comittee of FID 
Mechanized Storage and Retrieval Conittec 
of FID 

3eological Reference file, American Geologi- 
cal Institute X 



Univeraitairea at Sp^cialia^ea (Adviaory 
Group of TAilTeraity and Special Librariealf 
Franca 

Jeaallachaft nit beachrankter Haftung — Oaman 
equivalent of Incoi*porated (Inc«) or 
Limited (Ltd.) 



Inatituto ^aaileiro da Blbliografia a 
Documantaoao, Rle da Janeiro (Braailian 
Inatituta of Bibliography and Documantation) 

International Building Claaaification CoMittaa 

International Buaineaa Machinea Corporation 
Interdepartmental Conndttee for Atmoapheric 

Sciences (Vashington, D.C.) 
International Council of Scientific Unions 
International Pedoration of Information 

Processors 

International Hydrologic Decade, 1960-70 
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IITRI 
lUCS 

ISO 

XVIC 

KUOC 



Illinois Institute of Tecbnology neaaarch Institutf 
Integrated Library AdBlnlatration and 

Cataloguing Systea (Hethar lands } 
International Organisation for Standsrdisstlon 



Keyword In Context systea of autosMited 
indexing of titles devised by H. P. 
Labn of ISM Corporation 

Keyword Out of Context systev, a modification 
of K¥IC systes 



LC 

LCC 

LDC 



U.S. Library of Congress, Washington, D.C. 
LibraiT of Cong^^ess Class5 f ication systen 
Local Decimal Classification System (abridged 

code based on UDC} 
Legislative Reference for the Ministry of 

Mines and St^n^gy, Brasilia 



MBcGA 
MftGT 

MARC 

MIHTBR 
MTST 



Meteorological aad Oeoastropbysical Abstracts 
published by the American Meteorological 
Society, Vol. 1-25, 1950-19714^ 

Meteorological and Oeoastropbysical Titles. 
Vol. 1, 2, end 3, 1961-3, (vbUslied by 
the American Meteorological Society 

soms times called LC-MARC of the Library of 
Congress 

Ministry of Interior, Brazil, Brasilia 
IBM«4lagnatic Sape Selectric Typewriter 



HFAIS 

HOAA 

HODC 
IITIS 



(formerly NPSAIS) - National Federation of 
(Science) Abstracting and Indexing Services, 
Philadelphia 

Hationt 1 Oceanic and Atmospheric Administra- 
tion formed in 1970 from £SSA and other 
U.S. aganciea 

National Oceanic Data Cancer (I960- } 
became part of NOaA in 1970 

National Technical Information Service of the 
U.S. Department of Comerce (formsrly ASTIA) 



ODC 



Oxford Decimal Classification System, an 
expansion of the UDC Clasa 63^ (Forestry} 



SAKE 

SDI 

SH 



Z^uth African National Bibliography 
Selective Dissemination of Information 
Subject Headings 
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siPLur 

aVOBOL 

SPS 

SBC 

snc 

UDC 

TJHSSCO 

UNISIST 

VIHITI 



U4TD0C 
HMO 

WMO/CAS 
HMO/CHy 
UMO/VW 
WRSIC 

ZMD 

ZOWAR 



Inf onuition sjstan for the Brazilian Miniatry 

of the Interior, Braailia 
Ccaqmter langua^ iiaed in Brazil, etc. 
Computer language uaed in Brazil, etc* 
Subjeot-fiald Reference Code (FID aevelopaent 

fo? UHISIST Yorld Infomation Syatam) 
Scientific and Technical Infonaation Center 
Sulser Literature Diaaealnation and Claaaif i- 

c at ion 



fiiginaerlng Joint Council Theaaurua of 
Engineering terms 



Ibiveraal DeclJial Classification 
Russian equivalent of UDC 

United Nations Sduostionsl, Scientifio and Caltural 

Orgaalsation 
SjsteM for computerized indexing of titles 

of articles vith UDC arrangement 
Developing system for international exchange 

of scientific information 



Vsesoiuzno Instytut Nauohno i Technichesko 
Informatsii (All Union Scientific and 
Technical Information Center), Moscow 



Water Documentation ayatan of Bnvlronment 
Canada, Ottawa 

World Meteorological Organization, Geneva, 
Switzerland 

World Meteorological Ox^anization, GoBmd.ssion 
on Atr: spheric Sciences 

World Meteorological Or^ranization, Cosmiaaion 
on ^drology 

World Meteorological Organization, World 
Weather Watch 

Water Resources Research Scientific Informa- 
tion Center, ^.S. Department of Interior, 
Washington, D.C • 



Zentralstelle fur Machlnelle Dokumentation, 

Frankfurt a/m Germany 
Poliah Computer Processing Center 
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Appendix II a - Multi-lingual JDC schedules 

ITALIAN* POhVjQUkit^ SttCOISH* ANO TUCOSLAV UIKl 

CA frl SSI .911 neCMAMlCS AMD ThEMOOTNAMICS 

U t2 RCCCAMICA E TERHOOINAHICA 

^* ^1 nCCAMlCA C TCKMOOINAMICA 

" ti ATHOSFA«l« MCKAMIK OCM TEMOOYKAMlR I ALLfUlMCT 

MCMANlKA I TERHOOINAHIM 

CA 61 .St) 6CNC«AL CIRCULATION OF ATMOSFhCKC 

I* CUCOLA2I0NE CENCKALC 0€LL* ATNOSFEKA 

^* *1 CUCULACAO 6»AL OA ATNOSFEKA 

ATNOSFAIENS ALLNANMA ClKKULAT|ON 

OrSTA CIHKUtACIJA ATNQSfEKC 

M 61 .51S HCATMiK, ATNOSTMfRlC FORMATIONS ANO OlSTUMANCES* OCPKCSSIONS. STONNSt ANTICKLOKS 

1* *? F0«IIA2I0NI ATNOSF»iCHC E F»ITIMtA2 lONJ. ItmO 

TENTOf FORNACOCS E F»TMRACOCS ATNOSFERICAS 
It *1 ATNOSFARISRA •IL0NIM«AR OCM STDCRNlNCAR 

^* ATHOSFCRSRE TVOKEVINC i FOllCNCCAJi 

61 .52 RAOIATION* TCN^CRATURE OF ATNOS^HCM 

I* RA0IA2I0NE aTNQSFERICA t TCN^CRATMA 

^* AAOIACAO C TWCRATURA OA ATNOSFERA 

^ STRAALNINC. TEN^CMTM 

2RACENJC. TCN^CNATURA 

CA 61 .SZl RAOIATION. CF.590.1S 

«* « RA0IA2I0NC CF. 5»0.« 

RAOIACAO. CF. 5W).« 
*i STRAALNINft CF S5« 

^» 2RACCNJC 450.35 

CA 6t .524 AIR TCNTCRATURC 

U 62 TCMFCRATURA OCLL'ARiA 

^A *1 TCM^CRATURA 00 AR 

*1 LUFTTENTERATUR 
VA S« TEN^RATURA VA20UHA 

EA 61 .525 EARTH OR WUMINO TEMPERATURE. CF.541.M 

1* 62 TEMPERATURA OEL SUOLO CF. 551. M 

FA 61 TEHPERATURA 00 SOlO 

MARKTENPERATUR. JOROTENPERATUR 



EA 61 .526 MATER S4JRFACE TEMPERATURE. CF. 551. 463 

I* *2 TEMFERATURA DELLA SUFERFICIE OCLLE ACQUE 

*f TENPERATURA OA aMIA SUPERFICIAL. CF. 551.463 

*i VATTENTEMFERATUR 

^* TEHPERATURA POVRSINE VOOE 

CA 61 .54 ATMOSFI^RIC FRESSUREt ItwRARS* VARIATIONS 

I* 62 PRE SSI ONE ATMOSFERiCA. ISOR^RE 

*1 FRESSAO ATMOSFERICA* ISOftARASt VMIACOES 

»* LUFTTRVCK 

VA20USNI PRITISAR. UOtARE 

MIN04 TURtULENCE* VARIATIONS* TVFES* EFFECTS 

lA 62 VENTO 

^A 61 VCNT04 TURtULENCiA* VARlACOES* TiFOSt EFElTOS 

SA 61 Vino 

VETAR 

CA 61 .57 AQUEOUS VAPQUA ANO MVOROHETEORS 

I* <>2 VAFQR ACOUEO E lOROMETEORE 

^* *1 VAPOR OE ACUA E HlOROMETEOROS 

*1 VATTENAAWGA 

V* VOOENA FARA. HlDROMCTEORI 

EA 61 .571 «4UI1I0ITV4 01 STRl RUT ION* VARIATIONS 

lA 62 UMIOITA 

61 NUMI0A0E4 OlSTRlRUICAO* VARlACOES 

iA 61 FURTI6HCT 

VLA2N0ST 

EA 61 .573 EVAFORATION ANO EVAF0*TKANSF|RAT |0N 

U 62 EVAPORA/IQNE 

CA 61 EVAFORACAO E EVAPOTKANSF IRACAO 

61 AVOUNSTNINC 

VA ISFARAVANJE 
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Appendix il b • UNIDEK Listing by UOC from MteT 

(Neteorological and Geoaitrophysical Titles) 

••S3 0^ AMD HINCM. OCPOSITS 

SS3.U OCTCMIIMATION OF 9AOIUII C TMMIUli C AMD POTASSIUM 40 w^«T-M«2« 

CONICmTS in MOnOCCNCOUS CSAMITOIOS ACCOIIOlN« TO TNC 

eiCMv oiSTiiiBuriOM op cmha bavs.- 

CVCIIIflCNTAL OCTCMIIMATION O^ TNC RAC/. TftC** AMO K40 A2-II-0943J 
CONTENTS OP MOnOSCNCOUS CAAMITOIOS mOH TMB 

SSJ.HI CLASTIC CONSTANTS OP SOUEMMOPCN LIMESTONC TMCm SS-IX-IOXM 

OCPCNOCNCC UPON OCNSITV AND SATURATION.* 

SS3.SSI.I HCTMOOS AND HCSULTS OP OCTCMNINATIONS OP TMC SPASTIC OS-IX-IOOSS 

PNOP L WTIgS OP LIflCSTONC MI0CII NATMNAL CONDITIONS W TNE 

SeiSMIC Aie ULIHASONIC flCTNOOS.- 

SSLSI-v CLASTIC PNOPCNTiCS OP aOCK-PONHlMO HINCRALS.* Tf. 3. SS-OT-MSOt 

PCLOSPARS.- 

FCLOSPAII OlSmiBUTIONS IN SOUTH PACIFIC PCLAOIC SCDINCNTS." AS-IO-««2«7 

SS3.SSI PICZOCI^CTRIC EPPCCT IN PCSNATITC AND OUANTZ VCINS.m OS-OT-OMtr 

SS3.A3 T»C FUSION CUNVCS OF TMC ALJUU.I MCTALS UP TO SO K|L0OAllS— SS-OO-OTTTS 

SS3.S34.I INVCSTICATION OP COLON CCNTCNS |N PUUONITC WITH OS-IS-lOaM 

APPLICATION TO CCOLO«IC TIHC.« 

SS3.S3S RCSULTS OP SOIC HCSCANCN ON Slr'MAN OTPSCOUS-SULPNtfl SS-IO-O^IOO 

SCMies.- 

SS3.MI.2 RCLATIONSMIPS OP LCAO ISOTOPCS ANOMS 6AANITCS* PC6HATITCS* SS-tS-ODSOl 

AND SULFIDE ONES H^AII OALHAT. IC« VONK«> 

SS3.T FONHATtON OP SOIC HiiCllAL VATCAS IN TNC CCNTRAL CAUCASUS.- A2-l0-O«l«O 

HCTMOO OP OCTC^HININC TMC TOTAL CONTENT OP CARDuNiC ACID IN 62-I0-09I9I 

MINCNAL «atois.« 

CANDONATC DALANCC IN HlNCRAL VATCRS OF TMC CNOUP CAUCJlSIAN SS-IO-^IM 
HINCNAL VATCNS.a 

POT ASSI UN IN HIICIIAL VATCNS.a SS-ll-OVATt 

SSS.Mt PALACOCeo««APMIC LATITUDE OP OIL-PlCLCS.* OS-lt-lOttt 

SS0.3OO.O FIELD PHOTON HACfCTONCTCR P»-S«« SS-OT-arlOS 



SOI.S 
SM.S 
SSS.3 
SS7«33t 



PALCONT0LO«Y 

STUDY OP TVO lUUIINC SCOlNENT CONES FMON TME SEA OP JAPAN SS-II- 

•Y APPLYIN6 im SPONE-POLLEN NETHOD«> 

TIC OEAKS OP CEFNALOPOOS IN THE SOTTON SEOIHENTS OP THE •2*I>>10S30 

OCCAM. « 

OISTMIDUTION OP CMUSTACEAN FOSSILS IN SOME LAKCf OP TNE O^-IS-lOO^ 

KAK'^IAN ISTHMUS** 

A«E OF SMAM TEETN CCANCHAKODON HE6AL0OON} POUND IN RSCOr* OS-IS-IOAS* 

DEPOSITS OP TNE ATLANTIC OCEAN.* 



•ST 



8TS.I 
STS.3 



•lOLOSY 

SONC HESULTS OP INVESTIGATIONS CAMIEO OUT IN T>C OS-IS-IOATO 
MEOITCJIIIANEAN SEA DY THE SEVASTOPOL ElOLf^lCAL STATION 
DURINC IMO-IOSO.a 

THE COSNOS SEEN SY THE SOVIET SCIENTISTS.^ LIFE AND ITS •2*M> 07*43 
ONSIN* PT. t«- 

RESULTS OP THE FIRST RICRORIOLOOICAL AND CYTOLOOICAL M'OT-0TI7O 
EXPERIMENTS IN COSMIC SPACE ON EARTH SATELLITES.* 



•87S.O 



MICROS IOLO«Y 

RESULTS OP TNE FIRST MiCRODIOLOfilCAL AND CYTOLOSICAL 

E;!PERIMENTS in cosmic SPACE ON CAMTN SATELLITES.* 

PMCLXlilNART REPORT ON THE HICRODIOLOSICAL SURVEY MADE •2-11-00074 

DURIMC T»C FOURTH CRUISE OP THE JAPANESE OCCP SEA 

EXPEDITION CJEUS-41.* 
ATMOSPHERIC NUTRITION : AEROTROPMISM OP MARINE SACTERIAt.* •a-ll-OOS«E 
EPPECTS OP THE SPACE FLI6NT FACTORS OP SPACESHIP -SATELLITE •2-l2-10«^S 

VOSTOK II ON MICROORSANI^MS CINVESTISATION ON YEAST 

ORGANISMS OP DIFFERENT PLOIOITY).* 

HICRORIOLOSICAL CHARACTERISTICS OP THE FLOOR AND VATER IN OS-IS- tOSOT 

TNE MCOITERRAICAN SEA.* 

DISTRIRUTION OP >CTE0ROTROPMIC RtCAOORCANISFS IN THE 02-lt-aOS33 

itetAN OCEAN Aie IN im Antarctic waters.* 



ADAPTATIONS OP ARCTIC AND ALPllC PLANTS TO ENVIRONNENTAL 02-00-07443 
CONDITIONS.* 

SEASONAL DYNAMICS OP PLANT ASSOCIATIONS IN THE ARCTIC* OS-OO-OTSCO 

177.41 ON HYDRO-SCOLOOICAL RELATIONS OP THE WAR CAST OCSCRT M-ll-OOOSJ 
VCMTATION** 

SrV*4«4 INTERNAL VATCR RALANCI OP ACACIA ANANUt^ P MUCLL« IN RCUATtOR O^-tt-ROOt* 

TO ENVI R ONRC M TAL CONDITIONS** 
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Appendix II c - NODC Quarterly Accessions 

991*46*06 

NAaiNC 06 SER VAT IONS AND DATA 
CONTINUED 

TRACK CHARTSt BATHY^'ETRY AND LOCATION OF 06SERVAT IONS t CHAIN 
CRUISE NO. 47t NORTH ATLANTIC OCEAN* APRIL 20 - MAY ilf 
1965. « '^^1 

551.46.07 

MARINE EXPEDITIONS AND CRUISES 

REPORT UN FINAL NAVAOO III CROSSING UF H. NE f H. M«S. SNELLIUS 
LINE NOVEMBER* 49 DEGREES N.» AUG. 31** SEPT. 14* 1965«* 

22 

INTERNATIONAL INDIAN OCEAN EXPEDITION. NEWSLETTER* INDIA«« 

139 

EXPLORING THE SEA.* 238 
TOOLS OF THE SEA.^ 255 
BIOLOGICAL OCEANOGRAPHY IN THE ANTARCTIC* ELTANIN CRUISES h TO 

i3.« 264 
OCEANOGRAPHIC INVESTIGATION OF PORT NEi.LIE JUAN FIOROt ALASKA.* 

288 

PRACTICAL DEPTH DETERMINATION FOR .iULTI*SENSOR TOwED SYSTEMS** 

298 

SHOOT A LINE.- 62 
A SHALLOW HATER fSOBARiC BUOY.* 201 
A MOORED STABLE PLATFORM FOR AIR*SEA INTERACTION STUDIES** 

246 

TEMPEST IN A SAUCER.* 63 
DEEP SUBMERGENCE PROJECT IS UPGRADED.* 119 
UNDERSEAS VEHICLES FOR OCEANOGRAPHY** 183 
OBSERVATION WlNDUiiS UF THE DEEP SUBMERSlBLEt ALVIN.* 31U 
TEN MONTHS WITH ALVlN.* 311 
A 1^0-CM OPL^ilNG-CLOSING PLANKTON NET. -I. DESCRIPTION OF THE 

GEAR.* 32; 
A 160-CM OPENING-CLOSING PLANKTUN NET. II. SOME NOTES ON THE 

TOWING BEHAVIOR UF THE NET.* 328 
SOME CHARACTERISTICS OF ••FISHBITE'* DAMAGE ON DEEP-SEA MOORING 

LINES. « 385 

551*46*08 

0CEAN06RAPHIC INSTRUMENTS AND EQUIPMENT 

OYMEC MODEL OY 2801 A PRUTOTYPE QUARTZ CRYSTAL THERMOMETRY 

SYSTEM EVALUATION.* 224 
AN IN SIfU PARTICLE COUNTER.* 304 

551*46*09 

APPLIED OCEANOGRAPHY 

SEAPOWER - KEY TO NEW OCEAN MARKETS** 112 

MAN-IN-THE-SEA» KEY TO OCEAN EXPLOITATION.* 118 

CO-UP EFFORT PIONEERS UNDERSEA MINING.* 132 

OFFSHURE OIL wELLS GO FUR DEEP WATER.* 135 
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Appendix II d - Satellite Bibliography 

991.921.13 

AttOTi CHARLES C. . SIXTEEN OAY WEATHER FOAECASTS FROM SATELLITE 
OtSlNVATlONS. 1961. S-49t 

CUMMlN6NAMi F. C. » 6ARTH REFLECTED SOLAR RAOlATION INFUT TO SFHERlCAL 
SATELLITES. 1942. S-756 

991.921. U 

STRCUOi tt.C./ MJR08ERC. M.« HETiiOROLOCICAL nEASUREH€;iiTS FROM A SATELLITE 
VEHICLE. 1996. S-«6 

CODSOMi WARREN L. , HETEOROLOCICAL AP^L ICAT lOKiS OF EARTH SATELLITES* 199«« 
S-103 

CHAFH«*I, R. H. , CLCUO OlSTRlBUTIONJ ANO ALTITI»OE PROFILES FROfI A 
SATELLITE. 1962. S-7«9 

CU*W1»«^»HAM, F. C. , EARTH rEFLECTEO SOLAR RAOlATION INPUT TO SPHCRICAL 
SATELLITES. 1962. S-796 

9S1. 921.1/ 

A*.LER. LAWRENCE H. , SOnE ASPECTS OF ULTRAVIOLET SATELLITE SPECTROSCOPY* 
1999. S-171 

AlHAYi R. GRANT, ROCKET ANO SATELLITE OBSERVATIONS OF THE SOLAR 
ULTRAVIOLET SPECTRUM. 1960. S*299 

CHUSRi T* A. ET AL.i EkCSULTS FflOM THE NRL SOLAR RADIATION SATELLITE. 
1961. S-^16 

KAPLAN, LEWIS 0., ON THE OETERNlNATlON OF UPPER AT»CSPM€RE CONrOU 'ION 
FROM SATELLITE Ml ^SUREnENTS. 1961. S*989 

ATTNANSPACHER, u. / FAUST, H. , THE NETcOROtOCICAi SICNIFICANCC Of UV 
HEASURENENTS BY A|0 OF SATELLITES ISUPWARY ONL#}. 1962. S-772 

991.921. I7t«0 

RONFlLSi A., LES PROJSTS O'OBSERVATION PAR SATELLITE OU RAYONNENCNT 
ULTRA-\«0LET DU SOLEIL. 1962. S-844 

991.921. 17tB2 

E^REHOV, A. I./ NANOEL-SHTAN, S. L.i 1 iSLEOOVANi I A KOROTROVOLNOVOCO 
ULTRAFIOLETOVOCO IZLUCHENIIA SOLNTSA. t997. S-7^ 

IVANOV-KHOLOONYli C. S.« InTEnSIVNOST ■ KOROTKOVOLNOVOCO IZLUCHCNllA 

SOLNTSA I SKOROST* PROfSESSOV I0NI2ATSII I REKONBINATSI I V lONOSFERE 
I08Z0R}. 1962. S-B09 

991.921.16 

CONFERENCC 'IN tNFR4RL0 NCASURENENTS FR3N SK..ELLITES, WASH.t O.C*» 
NAY 1, \999. 1960. S-316 

OREYFUS, I4ARC C, EN:|NEER|NC OESICN STUOY report on phase 1*A. I960. 

S-32 3 

cmeenfielOi s. n./ kellocc, w. w«i calculations of atmospheric infrareo 
kaoiation as scen from a meteorological satellite. i960* s-390 

struuoi w. c./ hancli r. a., infrareo imaging from satellites. 1960. 

LONDON, J./ VIEBROCKi HtRBERT/ OOYAMA, KATSUYUKIi SATELLITE OBSERVATIONS 
OF INFRAMEO RAOlATION. t960. S-394 



-107- 



Aopendix He- UNIDEK Index to Geoscience Abstracts 



tSl««fS«t 
•MMMATIft 



mnct* 



nut* 

«.«MUfMf STWtfSS » fMi UttOACTIVI 
CONfAHlMftM W AiUtfUt. 

CMiiittTav tm mottmni » 
fit! ttff^ 



MCO«»l 0» rOS'-ffttlHtUUt CMINICM tMilfV » 

caouNO-MAffa. IfM 
UOrHCntiftv » UC#*KtCN CftOUnO M..rf« m 

Ul MUKlSN HAflR IN ^RftN>lMffa AOUtflMS 

tMf ClUKlfi AKta.lOUtllMa. IMl 

•iOCNfuiiTKr or CAOiMnAfta » ninc t«*tii*cc 

MOfLt«l. IIM 

i«tftt^ atiiaituviM m voum mound 

IMM IMOfUaO^MO 9\t%\<m fi'lOSlOMl. 
iOMCfl or HlkCKAl CONlTITUtHfl.Mffa r«OM 
4a««ltftC aOCtS. llfRKA NCvAOAvULtfOMU 

MiMiLifv or ooioatff fConreit.tOM or riottOA 

M0U«O VAffal. «lTt 

•liifrdiii •ff«ff« CMfmCAi coMTOStftow or 
lutlv^rACf MAfiAt ANa coMTosif tn<4 or 
iiifiA: "ftu MAifhs or ••tnriav. ciAV 

IKtl. 9«f» 
SIllCAfI MAffA AJIO III rlACf IN MOAIIOMlH 

HTOAKKKICAL KMIW. 947« 
MllS ANO fflf mOIII.AND CNlNICAt ANAlVStS OT 

CK0«r«O MAffA IN IMf OAJtOfA riAtH A«tA 

IKOVN.MAASMALL.AUlO S^tNK COVNItCS. iOUlN 

OAiOfA. $M9 
WTOAOCIOIOCV AM flCfOKICI.TfflA*MKflM 

Ml'tlAAIMC AfCIOM. ttM 
MSIC rAlNCIKfl IN US1«I6 VHf NfAVf HC.All 

ritSkNf IN NAffaS fO« CfOCMfNICU 

riiosrf Cf uc ro« o«t ofromt iittiN TMi 

ClMIAAl rAftf or IHC LfttIA CAUCCtUi At AN 

fi»iirif». tSM 
sort momihs or »»iHATio^ 09 IMC cKtmcAi 
co«^osifto« or (AuuHo NAitAi or rnc iiiai 

CDvrlA tui^toc OC^OtiV. tSM 

roftii or uBAanim in &«o<m> wAifAS. cqnoii toM 
or ifS rMctriTAfiON •! uoiD. 4i«t 

MSf t OlSSOiVtO IN 'OAlUflON NAIfAl or TNI 

^IKMNA ^tflOS. IIM 
rm CMtNlSIKV or lAllHf MAIfRt. tOM 
CMiOAlM COHUmKAflOnS 0» wAlf A f ACM itfllS tH 

fM .lANflc COAt'Ai riAin or mtt jc«iff. 

Ulf COI»Cf«fUf ION or KAlMrAll Ai« INAUON 
•aOVNOMAflA. lOvfK AID MaNOI miCV. 41 Fl 

iAiV«rAYfA fNCAOUNHfMI.CkOvOCT ANO 

fiAOVNO-MAff A RftOvACfS 0* |ATAWiAM AAfA 
CiOACIA ANO lOUfH CAAOliNt. MZ 

iNfAUOtO MlV-NAffA rtOVK IN rOtOUt MtOlA. 

10«0 

ffCfONtCliMCMAfttH.AM ACIO »AU^ MAIfA Of 
fMC MMMf flHuS AfClON. IISI 



MJUNOVAffA OfNAHlCI ANO IIAItCt. 
•AOVNQ'NAIIA MOvaHaHlt A^ AANft HOAAOI Mfl ff 

»iiNO IfAlfl in Aui»AC« AIAIAN». Ml 
MilirNAif Hutul tm ^oaOvI rfOiA-A aivlfn 

fNiOAIft rfAflMNI 10 MTOAOiCIC tlUOiCt. 

MIS 

S«OMNC»«MAffA ArrAAltAl OT iKl AlACl AOCA 

MSkAf AllA. NOAlHWCtlCAN m€v*OA. UOO 

CAOt/NO'NAllA A»riAltAl Or |M| »U(310 

TAllf T-CONIINlMUl lARf tl CI ON .HUMOltl 
CMMfViNlVAOA. UO) 

MOiOClC CONfKOll ON lAOuNO-HAICA Sld*ACI ANO 

•All ^lor* 

MNtAAl fOVAflONt or MfOAOOVHANIC OltrCAttCM 

tm nonOCINIOuS. itOiAoric.rotout heoiuns. 

5^A9 

MrifflON or IIOAASf .IIAAAM,A«IU llvtA AlOW At 
UATllV Nllll IN tlOrillC tAMOt. 9«»A 

MMAkKA NAIIA iUAVff. IftI MOlf AI»Orr A, 
SAlINf COWNlf. 

umi f«ACt iOLuiiONi or iMTfA#ACf rKOftims •» 

NAANS » !•« MO0O&AA9M ^fltOO. «A1S 



LtiMMitifo IOI.MIJ0M or Mtntof Mir ru* 

fONMO AM AAMV Or NOKIIONIAl iOAINt* OITt 

irricf or uitAiiiiAiiON on sro«N oiscmmm Mt 

frAOMNOHTAllA AfCNAAM IN NASSAU COUAlTfiAM 

FAS 

MMiuav or (AouNO-NATift UVIU m rfNr*'Mi« 

I«M-A1. 
IIACV IMCGAv rO& SHAM Or Mill 

AlOUf A MU IN A iiNicovr 1 
lAftlMOUAU-INOUCiO HAllRHIVf t^. 

•ahson couNfv. cioftQiA. iirs 

MOUNO^NAICA ivilS I*" tUtllOtl lm«^V« |«*t. 

SAf 

UOUNO-HAfiA liVllS IN INC UNJIlO STATIS 

t«SA*AO. SOU^MWfSflRll SIAIiS. IM 

CAOUNO-HAfit lIvllS or MIM MRICO.I^t* Sf4 

6AQ(. « HA'lA livlLS m OlSlAVAltOI IftUS IN 
• ANS S.ltAt. MAt 

rUIWNl HAllAtiVIL OCCLINiS !■ Mir tAMOSlONl 
lltLlS IN CMtCACO Ai»tO«* 



OKAOtiai^NOitON.UTi or noM or •mma^mtik* 

MOunOHAllA riOr-OlACAAnS IN SCCIIONS «tl'4 
llAMfAATCO VlAltCAl tCAU. till 

IMOUlfNCi IN CtOUNO-MAliA flOlf. MM 

MOUND-NAIfA no MOOflS SlNUiAllNfi l4liSU«rACf 
CONOtliONS. J9JI 

OMRIANO riOM ANO SAOUNOMATtft riON Ptm A 

SliAOV AAil#AU or rlNlfl OUftAIION. 4IU 

ANAirtlNC UNSIIAOV.UNSAIUMIIO flON !■ SOILS. 

9AA* 

ANAlvStS or CtMAfNI MVii OAIA rNM ittllS •« 

riON- otsi^tiuiioh cuavfS. tA«l 

ilfCI»tC NAIOC roOIL etMOrtTAAlif 

Mou^ «AifA not. IIM 

AfStSI>NCf hCIMOAv ANAiOOS AQR SOlVlNC 
UOUNO-MAICR tAOtUnS. 

fNriAtCAi NOMi Sluov or conis or oirMSSiON 
riOovCkO fv ruNriNC tims. AtTi 

• ISrlASlON AflO SALI «A:CI INIAI'SION. AtlA 
A IHtOftlllCAl laiAlvSIS or CAOUNOkAliA ^iO« IN 

SNAii oaaimaci oasinS. Hit 
ifrriAAiuAr kto rwosrMAifs as Cnouno maHa 

lAUlAS. tVM 



S9I.4M.9A 

WOUMNAtfR VlflO* 

AOUiriA IISI A' A Sill ON n*| NtfilfCA AlVfA IN 
in! VNAAION lAACt.SOUlNiKM HfM ^fAS'lT. )|T 

MrriNC liANSHtsSisiiliv Of ailuviv* n vni 

lOttCA AAAAKSAS AlVfy rAll|V.A<rA\\A\. |«4 
AICMAAM AAfftI Of rAlNCirAl AOU{»'AS IN lAl^i 

couNiv. Indiana. lOiS 

M01061C AfCONNAISSAiiCf ANO ffSlHlilL OAIILInC 

. OmUUVA. AlASft^. tOVA 
AfCuMNAlSS^NCI INViStlMfimS or INI 

CAOUNO-MAliA AfiOUACfS 09 iMC MAtOS AlVlA 

iASlNillAAS. tlOS 
MAIIA ^AON iHf CAllACtOUS SaNOS IN COCNAAN 

CUUNIv.lilAS. 1104 
iNVfillGAIION or (AOUNO-MAHA AilOVACfS hIaa 

^flfOiAli«»AV«C| filAS. ti'** 
flAlb ^ANIMIAUif AlUlfAAl U» ItAltAi Pi*.^ 

lUulmAVI AlvIA lAllNl. >3^1 
CkOlOCV ANO CAOUNO-WAlf A.IAAOlir.CAlNOW.ANO 

OUACmIIA COUS:tf S.AAAANSAV. SS44 
CAOUNO MATIA IN ACONA ANO IA&UNA INOIaN 

AiSIAVAllONS. NfH NitlCO. 114* 

oriiNuM ocriM o^ ms in cavsiaiiini aocai. 

»4A/ 

DurulfS rOANUi ;iNCAALIIiO ^0« MllIAOUiNtJuV 
AUUl'iAS. Al** 

SfA«f ICAACMIC ANO SlAUCfUAAi ou*ocs fc ^^l 
OkVtlO»'4CNI 0' WAllA Mflli AnC will f t " 
IN A ll^lSfO^i flKAANf. .■,4i 

CAOtJNO-MAftfl «ECM*ACf HVUQOiCCT. • H 

OSi Of CAOUNU'WAflA AfSEAvOm S'0« J» 

SUA^ACI HAftA IN iMf SAN JOaOuI^ VAll^* 
(AlirUANIA. iOf4 

AAIUICIAI AiCMAACI IN CAA«> AAAfAlC Af^ON 
ARKANSAS.. iNVMONufNl ANO NISfOAV. f^lS 

ARflfKUl ACChARGI 0' SuA^aCI aAtlR fO 

OCAllAlA ^OAHAfl'^N IN MllM riAfiS Of IIIAS. 

9414 
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Appendix II f - ICAS Vocabulary * Alphabetical arrangement 



oamtAi ccck«i«icifv 

0«»ltk--UVf VAfklLfU OfltlfS 

C«OC«A»»(|C U 'JVS »»l.»».<l*t9l.9t*.l2 

»tO««4VMr. «»»fCf ON kkAlNfl 

d<«0(«A»N|C (MCCf ON alNO 

»I.>».2| 
|IMU««tfN|C mCl^llAllCN 

»i.>rr.)i 

»21.lJI«.i; 
»I.»2I.» 
»>I.»I0.)14 



»IS*ICI0C^ 



OSMflC MfSSMk 
OulMMSfS 



0«kii&ctUl iC 

Ml. Ill 



o/unf 



oiomt L«na 

O/CNC tCNWNS 

OiONlMMOCS 
MONO^PNfAi 



»4«.<l« 

9»I.9I0.«I>»4*.2|« 

9>1.910.)1« 

99l.»10.)>4 

9«1.90«.9W 

99l.9l«.9j«M9l.»t 

>»1.99r>»%l.»||.9i4 

)»l.»M.f«2 

Ml.>10.9»4 



PAitKl IMTllLUGV 
rHtONACMIlSN »»0.>M 

*<«.1M.1 
»Mll«t MISSMI 1«1.2 
^MFIUI WNOMONfNI 

»K.U*»1. 921.4 
»1.9«1.«*9>«.12 

'MIICLI concinimiions 

S)«.U*9)|.9<1.4 
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